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2 LIQUIDS EACH 
WITH A DIFFERENT 
SPECIFIC GRAVITY 


A MIXTURE OF BOTH, 
WITH ONE CONSTANT 
SPECIFIC GRAVITY 


Taylor offers an automatic method of regulating that constant. 


Also accurate indicating and recording flow instruments to 


give a measure of different specific gravities 


\ JHEN it is desirable in a process 
that two liquids used in it enter 


the process with one specific gravity — 
You can automatically control the flow 
of the two liquids with Taylor Flow 
Controllers so that the liquids give a mix- 
ture with the specific gravity required. 
It may be a combination of acid and 
water to a constant; or water and a con- 
centrated brine; or two oils. It may be 
a case of diluting caustics. You can sub- 
stitute a Taylor Controller for the us« 
of a hydrometer and the adjustment of 
hand valves. The application of an ac- 
curate automatic flow instrument 
replaces another manual operation. 

2 Taylor Indicating and Recording Flow 
Instruments also help to afford a mea- 
sure of specific gravity. They help to 
round out amost complete and thorough- 
ly efficient and economical line of Flow 


Instruments for the Chemical Industry. 
For further details about any of these 
instruments and their application to your 
problems in addition to specific gravity 
determination and control, ask a Taylor 
Representative or write Taylor Instru- 
ment Companies, Rochester, New York. 
Plant also in Toronto, Canada. Manu- 
facturers in Great Britain—Short & 
Mason, Ltd., London, England. 
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[IN FHIS ‘ISSUE 


uthor seventeer vears ago of the 
reau of Standards’ “Pyrometric Prac 
which is a standard text today, 

QO. Fairchild ought to knovy his ce 
ees and Btu's; and when he discloses 

Frenchman’s invention of forty 
rs ago has great possibilities today, 

i can rest assured that this “forgot 

method will soon benefit many. in 

stries. Page 305 
Westinghouse dedicated “The World's 
lost Modern Motor Aisle” last month, 
d vour editor started visiting it—but 
opped when he came to the testing 
epartment: a chanee to get an article 
from Chief Tester H iley Page 306. 

\s we go to press, the National 
sureau of Standards celebrates the thir 
eth anniversary of its service to Ame 

service without parallel in all the 
orld Accuracies of O.1% ire “gross 
easurements” to our good friends in 

e Bureau, but when this order of ac 
uracy is required in measuring fluid 

during intervals as short as 20 sec 
ids, even these Priests of Precision 
ve to work out new solution—re 
. sorted in Morey’s article, page 308 

lr his se rial on hardness measure 
ents, Professor Williams continues his 
fascinating discussion of modern seratch 
nethods. Page 311 
Ralph Bateche r had discussed automo 
tive applications of the cathode-rav oscil 
graph last Mareh, but he adds a few 
recent notes in this issue. Page 313. 
Surprising in variety ind offering 
Hany practical possibilities ire the solu 
tions nd discussions of the October 
Forum” problem. Page 314 


THE FRONT COVER 


shows the final test of 


motor on. the 
conveyor line it Westinghouse See 


i iley's irticle, pave 306 


THE COUNTER READS 


0/0|1/2/0 


isters the end of the 











tenth vear of IJnstruments’ service to 


nd thereby reg 


vices—to all of whom we wish a Merry 


‘ 
| users of measurement and control de 
: Christmas and Happy New Year. 








METER ALL COSTS! 


1 


T seems to be the majority opinion among industi 
IW executives that costs of raw materials and of labor 

will continue to go up. [f all other prices were to rise 
at exactly the same rate, there would not necessarily be 
any distressing dislocation of American industries. But 
history shows that “all other prices” do not rise at exactly 
the same rates; and every vendor of goods and of public 
services such as transportation or power Knows that hi 
cannot or may not boost his prices or rates in time to sate 
guard his profits. Even if some duly-enacted law or some 
Board-written regulation does not forbid him to up his 
prices in exact relation to his costs, he Knows that such 
action would cut him off from many of his potential cus 
| 


~ 


tomers--the many whose purchasing power likewise lag 
He knows, therefore, that if he is to stay in business he 
must cut down unit production costs drastically, by such 
methods as have enabled Henry Ford to raise wages and 
to lower selling prices. These methods arent mysterious ; 
and we need not even summarize them. What we aim to 
do is simply to remind our readers that the first step Is to 
ascertain, to analyze, to determine quantitatively instead 
of guesstimating—in short, to measure—-and (without 
boring you with our oft-repeated recommendations) to 
call vour particular attention to a class of measuring 
devices which 1n many cases deserve your first considera 
tion. We refer to the humble domestic tvpe meters: wate! 
meters, gas meters, steam meters, and watthour meters 
Yes, we've mentioned them before, but we neglected to 
emphasize that domestic type meters are so Inexpensiv 
that there should be one not only tor each and every 
department but one on almost every piece of equipment; 


well, not long ag 


j 


thev are so accurate nowadays that 
we saw a domestic water meter used for heat-loss detet 
mination in an acceptance test of a S100,000 generato 
The basis of low-unit-cost mass production is powel 
Wherever power costs exceed labor costs, power-saving 
is More important than labor-saving. “But the P.D. won't 
okay my requisition for graphics on all my machines.” 
Thev ll okay watthour meters; and when the big boss sces 
how you spot some power wastes with them, he ll get vou 
vour recorders, your demand-limiting devices 
other modern instrumentation equipment! 


=“ 


In plants purchasing power the chief electrician can 
by sub-metering, make his department show profits to the 
big boss 
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BUREAU’S INSIDE [a 
STAFF STUDIES 
KNOPP’S LATEST 


(Left to right) Albert, 
Hill, Schneider, 
Knopp, MacIntyre 
and Lindbladd ex 
imine his powe 





factor t ht t 
Outside -insy 
boss Chamt l 
was absent tl but 
p ent” | 
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33—G. L. HILL, Engineering Invest’n Div. Head 
34—-A. D. MacINTYRE, Materials Test Div. Head 
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ELECTROLYSIS 
DIVISION 


Interior of one of 
the electrolysis test- 
ing trucks; and test 
table inside the 
truck. 
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MATERIALS TEST 
ING DIVISION. Cor 
ner of concrete testing 
laboratory; corner of 
physical testing room; a 
glimpse of the chemical 
laboratories 





Now vou know why Knopp is calle 
Edison of the West. : 


Space limitations preclude publi 





biographies of the other distinguish 
struments readers in the Burea 
can crowd in brief outlines of thei: 
nions, 
Assistant Chiet Lindbladd The : 
of his work can be gaged from tl 
versity of the Bure 1u's scope as she 
these pages, and by mentioning that t et 
PG&I Co. s purchases norma 
tortv million dollars a vear 
{ 
Albert heads the Standards NI 
tenance Divisi which K 
heart of the I rato1 "N } 
departments (standardizatio s 
palr l d shop 1 d whicl Is S 
tra ] statlo I h ers 
MacIntvre heads the Materials |] 
Division and Chamberlin the I 
Divisior Ihe former is responsi 
testing san Ss i ght 
testing mat ils n 
premises 
Hill’s Division is Eng gr | 
R search to solv erating 
s specia ipment 
1 vhe cessa I} d 
ec. & th na \ tes B 
telepho 
Schneide heads tl S |) = 
Ss! vhich takes tl t 
PG&E Co.'s” metalli derg 
st ct cs a t t 1 
rosiol This Work S great Vv i} 1s > X 
nanced \ K ps svsten ’ 1 
protecti lt P de tm ts 
VeVs: ( sion studies: soil tests ( 
No space to dest 1 t! B 
VOlLVINgG st me ts cr} I 
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RESEARCH DIVISION. (Beginning on facing 
page) Power test installation; thermal test on 
cables and ducts; vibration test on transmission 
line conductors on top of tower; testing stub 
bing clamps; test of carrier current telephony 
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$-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


The Type 'TH" Transtat is the new 


ntinuously variable auto-transformer 
gulator the ideal voltage con 
trol for a rcuits. It offers high ef 
f ncy, good regulation, great flexi 
bility and dependabie construction at 


moderate cost. Standard types are 
f controlling voltage to 
sing phase and polyphase loads 
rated 10 Kva. and smaller, 50 or 60 
ycles, 115, 230 or 460 volts. May we 
nd you bulletin 51-1 which contains 


mplete data? 


RANSTA 


VOLTAGE REGULATORS 


AMERICAN TRANSFORMER CO. 
178 Emmet S Newark N J 




















EASILY CLEANED 


the Ames 


The case stem 
Shockless Gauge can be easily 
unscrewed, the lower half ot 
1e spindle withdrawn fo! 
cleaning and the assembly re 
placed without otherwise dis 
turbing the gauge. For details 
exclusive teatures 
send for the Ames Gauge cat 


am  . 


5 ee 
Ames 04.0 // GAUGES 
B.¢. AMES COMPANY 
WALTHAM, WASS, 
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NEW 





INSTRUMENTS 


In this department we strive to report each month ALL the new devices 
for measurement, inspection, testing, metering and automatic control—i,. 


the form of concise technical descriptions. 


When writing to manufacturers directly, please mention this department as 


your source of information. 


Or write to Information Section, Instruments Publishing Company. 








Polarizing Units 
for Microscopes 


\nv standard microscope Can be con 
erted into polarizing instrument by 
ttaching two ne *Polaroid”-equipped 
units: 1) Analyzer, fitting over eve 


piece, Is graduated in 5° divisions over 


Ist nd has an Il-mm. aperture 2) 
Polarizer viallable in two. stvles: (a) 
duralumin-mounted 23-mm. aperture disk 
fitting into sub-stage condenser, le iving 
top of stage free for manipulation ; 1) 
duralumin-plate stvle with Tl-mm. ape 
ture disk in center, to be pl iced on stage 
ith specimen slide on top of it. “Polat 
oid” medium has a structure sufticiently 
minute for tl 


Nis ipplication, is not affected 
by heat from most intense il 


pol iriziny ¢ the 


} 


Wn ants 


sed in IICTrOSCODY, h iS 


tiveness of 99.507 for visible light The 
Polarizing lustrument Ce V h St 


Throttling Controller 
For Electric Furnaces 


Keonomical means for obtaining throt 
tling control of electric furnaces ind 
ovens are sald to be ifforded bv new 


model “Celectrav™ indicating controlle 


with it, no other equipment is required 
than ordinarily used for on-and-offt con 


trol. This is an indicating potentiometric 


ith photoelectric detection of 


cont rolle 





the position of light-beam reflected 
fron mirror galvanometer toward 
reciprocating “controlling eae 
makes the ‘ S Vv varv inversel\ s 
‘ el ( ‘ IS sud to have 
measurable dead zone and to hold 
teady temperature “instead of the oscil 
ing emp re ot n-and-off co 
rol.” Life of the furnace switch or mag 
etic contactor 1s 1 intained by selec 
W the frequency of cvcles ccording t 
he 1 er requirements Phrottlin rie 


can be used with anv signal generator 
oscillator so that, in combination wit! 
cathode-ray oscilloscope, visual alignment 
ft receivers 1s possible Supreme lustru 
ments Corp., Greenwood, Miss 


in be readily idjusted ithin 1 Teri 
its; “load error” or “droop” can b 
vithin a few degrees ithout int a 
ippreciable hunting. In many « 


precision instrument is required to ce 
inv Variation in temperature, it 
\djustment for “load error” is provide 
\ safety feature is that when the 
is burned out power is shut off. I 
ment resists vibration, but shock 
| 


mountings are available. Cireu 


ind slide wire are 15” lone and te 


tures can be read to O.LG of 7 
Scale ippears through i glass ind 
ind temp ratures ir indicated | 
brilliant white, red or evreen line 0 
on ground glass. This indication is visi 
“at i vreat dist ice . f B laa 1 
Mra. Ce Park and Nostrand i 


Ultra-sensitive 
D-c. Multimeter 
| 


New ltra-Sensitive D¢ Meter’ 
deve loped for accurate measurement 
ionic and electronic currents, employvil 
1 new electronic circuit giving sensiti 
itv comparable 

to that of “aver 
ive reflecting 
v ily inometer.”’ 
Accuracy 

27. Instrument 
cannot be easily 
dl itl iged or 
burned out by 
ve rlo id cur 
rents Twelve 
ranges for cur 
rent measure 


ments to 1LO,Q00 


microamps, lowest 

nucroamps Kight volt ve ranges 0.1] 
volts, with 5 megohm resistance. For 
sistance measurements, two ranges 0.1-1 
ind 20-1000 megohms, ith less thar 
VOITS cross resistance: ith OF t 

» 2 MmeQohmis Instrume l 
contained, batterv-operated: re yuIres 
external resistance or shunts: esse 


CONSISTS of 
nit fe | ty} plhfier na 
Cults, feed-b Ch Vy iii} Cl ( 


madicator circuit Sensitivity stabiiity 


tutomatie’™: no maintenance of critt 
idjustments. Instrument is 13” hig 9 
ide, ibout 9 deep, \ eighs 4 Ibs 

batteries I; e¢ Py iets Dir 


RCA Mfa. ¢ (C‘amde ee 


Frequency Modulator 


New “Model 529" fre yuency modu 





| 
| 























MEGGER 
INSTRUMENTS 
name “Megger” 
variety of port- 
uments for 


foday tne trade 
Amoraces a wide 
ible direct-reading inst 
measuring 

1—insulation _ resistance 
10,000 megohms 
conductor resistance 
00001 ohm 


ground 


up to 


| 2 


down to 
resistance in ohms 
4—capacitance in microfarads, and 


n units of con 


5—water purity 
luctivity 
literature will be sent 


request, 


\ppropriate 


gladly upor 


JAMES G. BIDDLE CO. 
ELECTRICAL “3 INSTRUMENTS 


1211-13 ArcH STREET \.~ PHILADELPHIA. PA 
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15 Cochrane Flou 
Meters and Recorders 
on Turbine Room Instrument 
Panel at RCA Victor Plant 


\ } RCA V t ( ler N. J ( 


( r | M 
Write for Publications 2081 and 2096 


COCHRANE CORPORATION 
3120 N. 17th St. Philadelphia, Pa. 





Electric-contact Type 


Recorder-controller 





4 | et 
Prom ¢ ‘ 
( tere woInts 
‘ f “Epi 
s thik ( 
ine I vy 
r cing of 
) r co ( 
e then ( 
SUPUTIE S 
e built » 0 t 
ith st d a re 
S require 
contacts for both making dad breakit 
the controlled circuit. The same 1 cle if 
control are obtained with the Pyromaster 
“Unitact™ Controller S it] standard 
relavs: high, low, high-low, hig ft 
nd high-norn lo The 1 
Waterhbur ( 


Directional Relay With 


Voltage Restraint 


New Ivpe CBP polyphase power-di 
rectional relav has two cup-tvpe torque 
producing elements I t S t 





polyphase pa er-airecti eit ( is ( 
other a voltage- restraint element. Relay 
normally STAYS i! Tive Opel sition 
when 1 fauit ecurs, Voltage re r 
‘Ollapse Be 10) nye airectior elem tT! 
control tC Cal rye sec l i Unie 
OUS Is We S (ce were t t s 
sit cannot close its tripping *t mn 
load current: TiN the contro voitage 1S 
on the cont ( le dele 


Nechenectady. N. )J 


Heat-sensitive 


Inks 


lt \I rel 1937 / sTrume N pag 65, 
ere I t l 
( nying ¢ i 
( rs iTh¢ i 
ited \I ¢ ce some 
I ese er! chemi 
ible ehicles, ( Llabte ting 
INKS Phermose ( g il 
them.) The I’fka (7 / 
Ni}? V; } rk City 
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CONTROL sYSTEM 
The Mark of 
Effective Control 




















Process Control for sensitive. stable 
automatic control of temperature, 
pressure, liquid level flow and othet 
factors as applied to industrial 
processes. Responds to changes 
quickly.without overtravel or hunt- 


Ask for Bulletin No. 101. 


ing. 


Combustion Control that is simple 
but ¢ omplete for providing econom- 
ical operation 
of of 
200 h. p. and 


boilers 


lerver. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


»rder-Controller 


conditions and 
cuiding boiler operators. De scribe d 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination: in 
the 


bell or diaphragm con- 


either oil sealed 


struction. 


Flow Meters for indi- 


cating, recording and 





integrating the flow of 


Control Drive 


steam. water. sewage. 
air, gas and other fluids. Bulletins 


No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts. liquid level and other 


factors. 


BAILEY METER 
COMPANY 


104] Ivanhoe Rd., Cleveland, Ohio 
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Watthour Meter 


N | 1-3 ole ‘ ide-limi 
( I ! c¢ l eq i 

1 { l 1 

is ! ny \\ 





ecuracy characteristh 
( mn] \ new driving ele 
compensating shunt for high 
nad | current values and a new light 
ad 0 idyustment compensated 
! e etter of temperature variations 
el oads of less than unity power fac 
re being registered) are mong fea 
free ! Mlectri fo NSchenec 

‘ae 


Lighting Control 


ey eep thr light in t room 
Hay t the proper level for satis 
CR 7505-D64 control 

aii phototube set up so that 

coming through the win 

moat nd, when below pre 
determined level, operates relay which 
e light Two adjust 





( e¢ I tye Col I 
e light level at 
) tificial light 
‘ ( ‘ nicl tihicia 
ed ft Iwo models 
‘ ed for ll inst 
Maines: surtace-mounted 
‘ ere ndesirable to cut into 
Is. ( ections to lighting cir 
aie t the regular wall 
( Ke ( Schenec 
vy ¥ 


MOISTURE 
TELLER 


W ood—Mining—Leather 
Write f Literature 
- 
Harry W. Dietert Co. 
9330 Roselawn Avenue 
Detroit, Michigan 




















Du MONT 


Type 168—5 Inch All-Purpose 


OSCILLOGRAPH 


This modern Cath- 
ode Ray Oscillo- 
graph incorporates 
many advanced fea- 
tures. It employs a 
Du Mont type 54- 
XH, 5 inch Cath- 
ode Ray Tube 
which provides a 
hair line trace, uni- 
form focus over 
the entire screen, 
long life and high 
intensity. The fea- 





tures Of two stages 
of amplification on 
the vertical, separate power supplies for 
the cathode ray tube and sweep circuit 
insuring no interaction of controls, a high 
gain sweep expanding amplifier which 
allows observation of waves of much 
higher frequency than the fundamental 
frequency of the sweep, are only a few 
of the features which make the type 168 
an outstanding instrument. 


For complete details write 


Allen B. Du Mont Laboratories 
INC, 
Upper Montclair, New Jersey 











Manual Voltage 
Regulator 


For manual compensation ot fi 
nye a-¢ Ines, Hew “Type RH I'r 
provides smooth uninterrupted cont 
steps of approximately 1.0 volt eacl 


SIZTS h LVé been cle Ve loped tor corr 





0 cr"¢ throughout I rane 
olts from normal (40-volt tot 
on lines of 230-volt)> nominal 
lower. Line currents up to 35 I 
be handied successfully: type 


furnished for either single-phase 
phrase operation. This is an ( 


iuto-transtormer, said to have 


tionally high electrical efticienc ie 

citing current and practically 1 

upon either power factor or w r 
Imerican Transformer Co / 


S/ Vewars) Vv. J 


Portable Brinell 


New “Telebrineller,” portable Br 
instrument, weighs 6! Ibs. with 
permits metal hardness tests in thi 
can be ipplied to parts ind equipu 
the size of which sometimes made tes 
virtually impossible. Was develope: 
test welded rail ends on the right-of 
Instrument proper consists of a met 
tube supported in a soft rubber head 
ind a rubber spacing block (6), the 
holding a bar of known hardness } 
\n anvil (1) in top of rubber head 
directly on this bar. Below bar, impr 
sion ball (4) comes in direct contact 
the metal to be tested. Spacing bar 
holds the bar in a clear area for ea 
test. Procedure: Anvil is struck a sl 
hammer blow Impact is” transmitte 
through anvil to known-hardness 
then to ball and on to specimen. I 
of blow is said not to be a_ factor, 
umeters of lnpressions in bar ané 
specimen being, in inv Case, relat 
their individual Brinell hardness 
bers. Impressions diameters ire 
measured in O.L mm ly microscope 


outfit. Hardness number of unkno 


obtained by slide-rule supplied wit! 


iN 


fit Teleweld, Tne Railway 
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\GHEST AK | Oscillograph 
y Designed for complete visu Ig 


} aa ind servic hen used witl I na 
LA ACCURACY _ freueney modulator or frequency-mnd 


— + > = 
ited oscillator, ne REFOS Osci r 





GUTHRIE-LEITZ 
Automattie 
POLISHING 
MACHINE 


POLYPHASE WATTS 


Ler 150 





_ rt 


nora oO ll ) Is : < “ vr, 
i’ Rectangular Cases, Flush or tensity and positioning contro 
¢ : . . . svachronization, t » swe cir 
Surface Mounting. With or without Hexible wid 
> eS te wide ranwe: re 
lluminated dials. Neat, attractive, 3 to 150,000 cycles. and 6 
easy tO mount. for simplification of ist lone 
i Loc King sweep circuit elimi t ue 
OMPLETE INFORMATION UPON REQUEST wubiiewieas himilitiies Tine ah wee 
Manufacturers of all sizes and types of curve up into r-t High input imped 
Electrical Indicating Instruments. 1 megohm horizontal and vertie lit 
sions 11 9 s The H / 


HICKOK “ere 


ELECTRICAL INSTRUMENT COMPANY Thermoregulators 















































0514 DUPONT AVE., CLEVELAND, OHIO : . 
= . New I dels 
“Red | pp” ! “y 
ulator See / 
An AW Purpose ments, Uct. 1932, pag 
AIR VELOCITY METER a spy Rh 
** Alnor’ They may be had for New and Outstanding Featu 
JUIN OF heating or refrige 
V elometer tion control, 1 fl. Three or more s 
Instantaneous making ( Poe 3 . 
Direct els. One oF » a \ ew § C c 
Reading r ins tic r S 
No Timing ol ag Be teeing < 
No Calculations 7” mete Rang ae yA 
Write I g0°7 I a = 
: for Literature Ler | } 8. Specin 
ILLINOIS TESTING LABORATORIES, Inc. | 2b. Specimens 
142 W. Austin Ave. Chicago, Illinois rl r o cat he S 
S 2 An eiectr = 
S f T ll stre 1gTt De 45 > 4 > 
urface |! emperatures use ce , é 
Fiat , Make ihe 
Siattenery a The “Alnor” : ime€ g s C s Y s 
or « . ‘ . 
Moving Combination Pyrocon %. Continuous speed regu 
Curved \ 2 I <9 
were Ideal for rolls, molds. St. Pp mits changing from 550 ¢t ( 
plates, platens and RPM while machine ts in 
— material temper ‘ retaining full strength of motor 
atures. 
Write for bulletin. Portable Timer @. All parts are easily removable 
ff Illinois Testing Laboratories, Inc. ee a ee a ne ee for cleaning. Changing the pol 
142 W. Austin Ave Chicago, Illinois BRAS MACT RIE EE 4 ad p ishing disc require s only i few 
general utility se the teatures tt seconds. 
; No. 75 
ALNOR Electronic Type only to standard-equipment ins 
PYROMETER Sta ak setae onde ce as EK. LEITZ. ine 
knobbed dial, S puck 4@ 484 se « 
CONTROLLER ee ee ns | | : 
For all industrial proved switel ( nis tilizes 730 Fifth Avenue, New York, N. ¥ 
applications ponies inci ‘ 
Ranges 0-600 to 0-3000 closed circuit settings for even the short ¥ g ‘ D 
— a ‘ . _ o ae u f 1 S & S 
Write for bulletin padi omaha \ ge Te Ang San Frat 
60-minute nu X11 I Ctlming ranges 
ILLINOIS TESTING Switch capacity 15 ! s, 125 
LABORATORIES, INC. ind d-e.—Walse futomatic 7 
142 W. Austin, Chicago, III. Graybar Blda.. New ) (‘ita 
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hms per volt. D-c. micro 

1) miilliamip ll three 

have DET ranges to LO megs. and 

ri ‘ ) hws ive inves oft 
() rile r olt 

\ ‘ nd henrl 13 tteries oper 

‘ e high range of ohms 

‘ ete hicl operate from 


er supply..-The Hickok Ele 


Vibrating Type A-c. 
Voltage Regulator 


Designed to maintain censtant voltage 
nerator bus in buildings, industrial 
other power installations 

ire« load fluctuations occur, i 





¢ olla re 


regular line of 


Frequency of con 


lle or range 
eet extreme conditior 
\| ct re ff platinum-iridiun 
liver o i uF 
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New Type 
Thermo - electric Indicating 


Pyrometer 





Total Scale Ranges as Low as 0-600° F. 
Scale Length, Full Six Inches 
Cold-junction Compensation 
Copper Error Compensation 

Zero Adjustment 


eered P 


Write for Bulletin 
THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONN. 


Several Sales Territories Now Open 














WHY TAKE A GHANCE 


Q A few cents saved may mean 
| thousands of dollars lost. 

E | 

4 Quality in a thermometer is unseen 


J and your faith in the manufacturer ts 
your guarantee of the quality. 


If the product you are testing ts 
worth testing at all, it is worth a 
good thermometer, which will not 


i change with age or use 


Specify on your next order 
PALMER 

4 “Red—Reading—Mercury”’ 

THERMOMETERS 


with the wide RED column, made of 
selected glass and guaranteed abso- 
lutely accurate. 


A trial will convince you! 
(No. 300-B catalog FREE) 


THE PALMER COMPANY 


MANUFACTURERS 





1.8.7.M., Laboratory and Industrial 
Thermometers 


Ave., Cincinnati. Norwood, Ohio 


King & George Sts., 





Toronto 








Recorder-controllers 


Round - chart recording thern 
ith or without Micro Switches | 
1C-COl SCS NHnOUNnCce™ 
aq Tus Vypes, 1 nges 50-35 
l l °F ith inter 
erceur i! Tee eller S CAC 
men usINng stvius Tor record) 
‘ siti ed miper chart Clon 
t 1! l nad unusually higl 
oft thern ' eement for a riven tel 
ture Change, minimizes” friction r 


In measurement This, 


tremely lov 


ovethe! 
energy ibsorption ot \ 


permits ittainment of 
differential i itutomatic-control 


tion. The Partlow Corp., New H 


Switch, 


Vibrometer 


New Vibrometer for me isuring 
unplitude of vibration of structur 


members, has \ range 


machine 
0.001” to 0.080” amplitude. In use, 
held in the hand and the needl 
held against the vibrating part 

unplitude is to be measured. Moti 
spindle is transmitted directly to Vi 
meter pointer which appears as bi 





vellow against a black background. ‘1 
pointer appears double to observer's eve 
ipparent intersection of the two images 
read on scale on background, gives at 
plitude of vibration directly in’ thor 
sandths of an inch. Instrument is n 
heavy (2 lb.) to avoid inertia effects d 
ing use. Construction prevents damage 
instrument hen it is applied to a met 
ber vibrating with amplitude greater t 
O.030 Imerican Instrument (4 


Cleorgia Ave Silver Spring. Mary 


Rapid Photoelectric 
Counting & Sorting 


Many industrial applications of pl 


devices cannot be solved 
electrically-driven mechanical counts 
having relatively low maximum operat 
speeds Lo overcome this difficulty, 
has been developed i “ratio differe! 


yes 


control i of 


which multiplies the speed 
mechanical counter by a tactor of 2 | 
16, ete. It furnishes one impulse 
final counter circuit for a definite 
ber of interruptions of the light bear 
The ratio is said to be ‘absolutely 


Moreover, = th 


counter is ene reized ind deen rgizea 


rate ind unchanging.” 


(4 of the time regardless of the per 
centage of time the light beam is inte! 
rupted. The standard “secale-oft two” 


( 
trol supplied with a special V eeder-Root 


reset counter will safely count up to 950 

per minute, it is said United Ci epl 

Corp rd St. and Oueens Bivd., 1 
‘ 


Island City, N. ¥ 
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1236 Mount 














licroparallactice 
“TRAIN GAGE 





Developed and licensed by 
Goodyear Zeppelin Corporation 


N OPTICAI ns ire Spe 
idapted f str measuren nts 
4 1 
! onstruct ! . NVOLN S&S ti 
thi sheets and flexible memtl Ss 
c it \ single evepiece S 
1 n tm l nina i} lit 
e gag oints. Differen l move 
mie ired ’ vraduated s ¢ 
} ‘ eveple b fi n 
met Magnifi tions f 40 Th) 
vw had No. f eq d t 
\ rhe nstriument \ n ! in mt < 
ble distortion ot the memt 
ait il lirect ind i¢ Irate It 
il cases glass or me i ets 
I 1 i! Ivance may be ffixed t 
! t vou have i problem ! 
n mesasu met ‘ in the lib 
t ’ ~ure 4 ts. is 


oO. S PETERS 
Testing Equipment—Special Instruments. 


1236 Mount Olivet Road, N. E., Washington, D. C. 








To Gauge the Progress 
of Today's Accelerated 
Pace... 

In Industry, Science 
and Transportation . .. 
The need for. Accurate 


Timers assumes Greater 


Importance... 


GUINAND; GALLET 
GALCO and SECURITY 


Timers set the Standard for 


Enduring Dependability 


Write for Catalog 7F 
JULES RACINE & CO, 


20 WEST 47TH ST., NEW YORK 








Micro Optical 
Pyrometer 


Combining a 20-power 37-mm-aperture 


brightness 
Micro Opti 
measuring tem 


peratures of minute incandescent objects 


tele scope with I filament 
matching irrangement, new 


cal P\ rometer permits 


if ordinary lamp filament, for 


The MWnAaLe 
eX unple, can comple tely cover the 
image. New in 


tip of 
the pyrometer filament . 
strument makes it possible to measure 
true mperatures of low-emissivity ma 
(1) i 


inserted in molten 


terials by sighting the bottom of 
small refractory tubs 
material or (2) a small hole in’ solid 
material Pyrometer lustrument Co 


Lafayette St Veu York City 


Pneumatic Submaster 
Room Thermostat 


Regulates temperatures in a room with 


relationship to conditions it inother 


point: by installing this Submaster Ther 
mostat under the regulation of a master 
ippearance, reduced 
to half its 
size. All moving parts 
in 1 S¢ iled 


former 


ope rate 
chamber Designed tor 
use with all types of 


heating ind 


cooling 
controller pl iced at an 


outside location, inside 











Cerny rature will ine 
raised, for example, 
from 72 to 80°F. as 
outdoor temp rature 
rises from 70 to 
lOO’ FR. Simplified in 
ck sien, improved In 
equipment where eraduated control by 
compre ssead i 1 aesired: in ir sine 
from the master controller) operates 
bellows on the baek of the Submaster 
thermostat, mechanically changing its set 
ting. Submaster feature can be discor 
nected so that instrument will operate 
a convention roon hermostat Val 


Regulator Di Honeuwe 


Vi ea) 
Regulator ¢ , 


Vinneapolis, Mi 


Oscilloscope 


New “Mode 521° cathode-rav. oscillo 
scope utilizing a 2” tube is id to be of 
special interest to hams and experiment 
ers. Has power supply, intensity nd 
focus controls, input jacks to vertical and 
horizontal plates and an internal) sinu 
soidal sweep supply ith gain contro 


External linear sweep may be used. Can 


be used for visual alignment with addi 
tion of external vertical 


Instruments (‘orp 


inplil er 
pre mie Cfreenwood 


Mis y 











Double Old Sensitivities 








Ihermal meters for use on ny treque 
measuring quantities of the values 
previous meters 

Bulletins ind S02A 
Dynamometers, wattmeters, milliammeters 
and voltmeters Also ultra-sensitive meters 


fluxmeters, electri 


both for A.¢ & D.C 


static volemeters trom tull scale 120 volts t 


over 20,000 volts, thermocouples, eart 


rent meters, cable testers, et 

Photo” Electric Cells—'‘Electrocell 
1cokn wledRed edders in 
pment tf hieh sensitivity meters 


RAWSON Electrical Instrument Co. 


CAMBRIDGE MASSACHUSETTS 
I 


) E. 26th St New York 
1313 W. Randolph St Chicago 
Special ipparatus Built t Ord 











IMPROVED 
“SPOTLIGHTS” 





Rubicon MULTIPLE REFLECTION galvan 


eters have recently been much mprovec 
through redesign of optical svstem The defi 
nition of the line-image is now 5 shar 
readings can be estimates l t 
meter division 

These sturdy self-contained galvanometers ‘ 
ivailable wit SENSITIVITIES as } s x 
impere ind 1 x 10 volt per n net 


vision 


ASK FOR BULLETIN 


RUBICON COMPANY 
Flectrical Instrument Makers 
29 North 6th St. Philadelphia, Pa 


Galvanometers Electrometers Px 


Colorimeters, Wheatstone & Kelvin’ Bridges 
Resistance Standards Resistance Boxes ( ! 
Testers Clip-on Ammeters, et< 





INSTRUMENTS 
December 1937 Page 303 














Polarizing Device 
for Microscopes 


Dry Chemical 
Metering Feeder 
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s “Recealibrator” is 
aistortion error: 

OY using screw 

i) Sa e, readings wi then be 
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Lhe New 
TWO-IN-ONE 
SHALLCROSS 


HI-LO RESISTANCE BRIDGE 


TvPt 637 


WI-LO RESISTANCE BRIDGE 
« 


nce 


WHETSTONE 


SENSITIVITY 





Wheatstone B 
Ser B HD 


SHALLCROSS MFG. CO. 


COLLINGDALE, PA 














MODEL !0 


Indicating Pyrometer 


High Resistance 
Millivoltmeter Type 


\ super-sensitive instrument, 
built to the highest standards. 
Automatically compensated fot 
cold junction. Has dustproof alu- 
minum case—finished with black 
baked enamel wide open face 
and 6” mirrored scale. Choice of 


scale range and calibrations. 
Data PRICE 
Furnished on Request $60 


WHEELCO INSTRUMENTS CO. 


1933 SO. HALSTED STREET, CHICAGO, ILL. 





Pola riscope 


Designed for rapid Inspectic 


production lines, and suitable 


medium in the orld which is « 
& ny housing ith two \ 
) riz -meau eCVEeEpleces Use 
VZers ] 1¢ 
rotatable. In 


loss-meter, etc 


I CV CDLEece IS ma 
Strument may be 
» Dv substitutine 


1 1 
photocell ne 


Time Recorder 


Ni “Uni-Speed” is one-hand o 
prints emplovees’ time on front of 
utomatically prints tardy or. irre 


registrations in red, is said to 





cccurately under conditions of ¢ 


Automotive Engine 
Analyzer 


New Potter Engine \r VZze!1 


self-contained unit in the form fo 
cabinet mounted on casters for easy 1 
ing to the utomative vehicle Ind 
instruments are: 1) gas analyzer 


} 


ter: (3) electron condenser tes 


coil tes 
+t) “Avo Test Set’ described as “elg 


instruments in one” for performing 


ther electrical measurements; (5) pre 

sure ind vacuum gage Supplied 1 
] . } latnun loy 

inaivzer 1s svstem of irge envelt 


of data for all car models from 19338 


' 
late. Analvzer is 46” long, 34” high 


15 deep, has special drawer for 4d 
envelopes, space for storing leads, 
ind fittings, etc The Potte 


She rida) Ri rd N rth { hicago ] 








Do you own this copy 


of Instruments? 
See Page 19 
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Note on the Throttling of Electric Heat 


By C. OWEN FAIRCHILD 


Director of Research, C. J. Tagliabue Mfg. Co., Brooklyn, N. Y. 














HEN temperature control within a few de should bi pointed out that many of those arrangemen 
grees is required, the choice between electric ind mechanical ones like those of Luis de Florez 
and fuel-tired industrial furnaces (or ovens) is semble the Gouv method mainly in being evelis 
ometimes made in favor of the latter because sup ire not exactly like it. and hen do not hay 5 
yosedly—no economical means are available for throttling idvantages. 
} . ) 
ctric heat, as gas or oil fuel is throttled with well Now we do not propose for the present to contro 
<nown types of controllers. It is the purpose of this large heat-treating furnsac roan enameling oven with 
irticle to point out that economical means are availabl 0.0001 C. as Sligh was able to do with a laboratory 
+4] 1 
for throttling electric heat, without the use of rheostats, thermostat, nor to apply a Gouy oscillator to a 150 
nduetion voltage re gulators, electronic equipmie nt, etc magnetic contactor w ith a fre quency even neat t I 
It Is sSLrange indeed that forty vears ¢ laps d be tween the Tirrill reg i] itor | hie probl n of swutomatsyn 
he invention of a method of throttling electric heat and perature control is unlike those of voltage regulation 
its industrial application. In 1897 Gouy’ invented an steam-turbine governing, as unlike as the terms used 
lectric controller in which the time of contact of a describe them. ‘The dissimilarity s particularly sign 
reciprocating member with the measuring element varies cant in three respects: 
inversely as the temperature. The effect of this inverss 1) Temperature es trave Vo or ( ( 
relation is strictly the throttling mode of automatic con slowly through a furnace 
‘ol’, also termed “‘corresponding’’”’, that is, the heat 2) The heat capacity is gt 2 ectri 
eae = tic re ene 
supply varies inversely as the temperature. Properly Bey eas : 
ipplied, thre Gouy device affords all the advant iges oO! ; \ttenu si ee ; \ ; 
Bee = ture ve through rid Is v i ( 
wrdinarv throttling control and has only” one possible alike gee 
. . irre Gatmps ede 
secondary disadvantage, namely. shorter life of a mag : ; 
: ’ ‘ ; Lhe natural period of tempe ture S 
netic contactor. We shall show presently that this can b ) : 
' : . a tion or “hunting ot a turnace we whinge a tew 
made, in truth, a secondary consideration. 
1] os 4} ; tons, with its charge. unde hrott Ing contro 
Gouyv origimally applied his device to the control ot ; 
‘ . nav exceer wentyv minutes, and t per 1 Ol 
the temperature of a laboratory water-bath. It was in ope 
“1 - ‘ iis nall laboratory f rha ror ting 
ented again by Sligh* and constructed by him as shown AY \¥ ' 
5 ? HDustion ) iv | s ( sf t 
in Fig. 1. Platinum wire 1 is raised and lowered in Fe I 
= ) t ? t 
eg TH il ) ) ’ a ( 
constant evele making intermittent contact with mercury == 
A ; 4 Rely) thie Si mde? 1 8 | d | 5 
meniscus B and operating a relay with contacts 1D cat ee 
ies. ite 1 tl ‘ e | eens readily apparent that the period 
Sigh compare? lt yertormance oO Ws ar wR 4 . é : 
} | . ASS] Grou OS( } itor can b 7 ) \“V link ? 
ingement with that of a fixed or stationary ae ’ 
. . - rit ounads SiL\ ? to fi Itt 
control contact and observed a fiftv-fold 
improvement in control. With the wire 
chown >t i i | t tiling 


1 tixed he foitind that a “practical ad 
justment” resulted in regulation with 
in 0.005 C. of a bath for 
To notor drive. for w ( I 

Thermometer number of throttling contr 


Bult thie irket such as tl ( 


a precision Wheatstone 


bridge. while with an os 





cillating contact ‘‘the va 





riation in bath tempera 








ture as indicated by a : : : . 
calorimetric platinum re 3) 7] ; 
sistance thermometer was Liné 5) Ghats win f f 
less than 0.0001 °C.” _— furnace 
The Gouy method has been employed by Roebuck he — y) Haturadle : | ni 
° % i) Garid-controlled gwaseous-discharge 14 l rid ce 
ind many other experimenters for improving their labor Ft i PEER AND Oe a I SD 
itory thermoregulators, and has been applied to indus 7) Same tube with grid conductively coupled with the me 
trial automatic controllers, such as the Tirrili vibrating uring voltage circuit ich mav be amplified fron ther 
voltage regulator, the Parsons “puff governor’ and som couple or photoelectric circuit 


a i “ ] =o ae — 1] ] 
irrangements of “‘astatic electronic voltage regulators All but the last have an unavoidable dead-zone and 
l 


as thev are described bv Gulliksen and Vedder It more or less motor drift. The last nav be leorelh lly 
; free from a dead-zone, because it has no mechanical 





G Sur une Etuve 4 Température Constante follow-up, but it has not been available for accurate 
\ "1897. pages 479-48 1 
M. | Béhar Handbook of Industrial Temperatut ! Hu t tempe rature control. It has in particular the troublesome 
eacurement an ontrol nstruments Publishing 0 i¢ irch, : : Sa ? : ; 
oat ~ ig stipe cy Instru sli si limitation that the measuring or thermoelectric circuit is 
M. F. Béhar. Automatic Temperature Control. Jnstrume V connected to the power circuit. 
Fiaty 30, pages 425-462. “Modes of Control,” pages 431-44 ' 
| S. Smith, Jr. Automatic Regulators, Their Theory at 4 An attribute of a controller using’ the Gouy principle 
I h, J ae gee Sere Cc r to the fullest advantage is that there is no measurabli 
: Ss. Sigh, Jr. So Characteristics oO he Gou 1er ‘ tor : . 
v tm. Chemical § ty, Vol. 42, Jan. 1920, pages 68 dead-zone. So far as we know, the performance of the 
| N foel | } il I nostats. J 1] t i . 
me R. Ro M ical es npr Hy ag deel Gouy-principle controller has not been excelled. From 
the standpoint of accuracy. then, it may be preterre d to 
Tl. R. Roebuck. Sensitive Flexible Thermostats. 1 A ; 
( Vol. 3, 1932, pages 93-100. Continued « nade 
F. H. G & E. H. V I 1 | t Jol \ 
aan N \ \ | ( 
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Fig. 1. High freque ncy testing of stator wind- . 
ings. 

Fig. 2. Final test on industrial a-c. motor. Note 
instrument table right behind operator, 


Fig. 3. General view of test floor for “special” 
motors. ' 
¢ 
. . 
Fig. 4. Dynamometer test stand for input-out- ; 
put testing. / 
Fig. 5. Sound-proof room for noise-level meas- t 
: 
urements. : 
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(nstruments for Production-line Tests of 
Motor Windings and Assembled Motors 


By W.H. HALEY 


General Tester, Motor Division, Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


N the new a-c. motor aisle, which is arranged to man 
ufacture a-c. motors from 1 h-p. to 50 h-p., the test 
ing tacilities are divided into four groups: (1) ‘Testing 
. e 


f stator windings; (2) “Commercial” tests: (3) “Engi 
ering’ tests, and (4) Special noise test. 


TESTING STATOR WINDINGS 


The useful life of an a-c. motor being largely depend 
nt upon the quality of its insulation, induction motor 
windings are tested between each turn of wire with what 
is known as the high-frequency test (Fig. 1). A high 
frequency test voltage (many times normal) is applied 
directly to the motor terminals, corresponding closely 
to the regular ground test of the A.I.E.E. Standards 
This test is additional to those specitied by the A.I.E.E. 
rules. It is made as soon as the windings have been con 
nected, thus eliminating all defective windings before 
the motors are dipped in varnishes and baked. 


The equipment comprises a high-voltage transformer which 
charges a capacitor so that it ares across a rotating gap eac 
half-evele, discharging across this gap into an oscillating cir 
cuit of which the motor winding under test is used as an 
inductance which gives resonance. The frequency of oscillation 
is controlled by the inductance of the motor winding, since 
the capacitance in the circuit is fixed. The setting of the rotat 
ing gap determines the voltage applied to the winding \ 
pick-up coil is attached to a wave-meter and a thermocouple 
inilliammeter is used as a resonance indicator. Each motor 
winding has a definite setting on the wave-meter (like tun 
ing-in a radio). 

Errors such as wrong number of turns, reversed coils, re 
versed groups, wrong throws, wrong groupings and shorted 
coils—all these change the inductance of the winding and henc« 
ire detected by the wave-meter and the milliameter 

The great advantage of this additional high-frequency test is 
that it detects any weak spots in the insulation before the 
motor is put in operation—an added assurance particularly 
desirable on important applications 


COMMERCIAL TESTING FACILITIES 


Tests of assembled motors are divided into two classes. 
commercial and engineering. The former are made on all] 
standard motors to verify (a) that electrical performanc: 
of the original design is duplicated, (b) that mechanical 
operation is correct and (c) that insulation is adequate. 
All these commercial tests are made directly in the as 
sembly line. There are four such lines in the new aisle 
the motors on any one line are similar mechanically but 
cover a wide range of voltages, phases, frequency and 
horsepower. Therefore, the test equipment in each line 
must be flexible. It consists of three items (Fig. 2 

(1) A steel table set in the conveyor line, on which the motor 
rests while being tested. On this table are the leads for supply 
ing power to the motors, control pushbutton ind contactors for 
starting and for inserting the instruments in the circuit. The 
contactors are interlocked so that the instruments cannot be 
connected into the circuit until the motor is brought up to 
speed, thus preventing damage from high starting current 


(2) The metering table, with three am-reters, a voltmeter 
md a polyphase wattmeter. The ammeters and the current 
coils of the wattmeter are connected to multi-tap current trans 
formers by means of a tap changer, which changes the trans 
former ratio simultaneously in all line leads. The voltmeter 
ind potential coils of the wattmeter connect to multi-tap 
potential transformers by means of ratio selector switches 


There is a phase set-up switeh to shift the potential circuit 
thre wattmeter for measuring Itl-, 2 or 3 please OWE Phi 
irrangement permits rapid metering of the pr er input over 


wide range of motor ratings 


(3) \ plug board mounted idjacent to the metering 1CCK,. 
vith recept icles connected to all “standard” voltages and fre 
quencies, so that inv voltage can be readily elected t it 
the motors being tested 


FACILITIES FOR ENGINEERING TESTS 


Engineering tests are made on all new designs, on 
standard motors after any changes in materials or pro 
cesses, and also at freque nt intervals on standard motors 
to verifv their uniformity. Fig. 3 shows the floor section 
where these tests are made. It is called the special 
motor’ test floor. The most essential element in conduct 
ing these engineering tests is an ad quate power supply 
Phis is described in detail in Appendix A. 

On the distribution board are located the controls for 
motor-generator sets, regulators and breakers; and instruments 
for indicating voltages and load on the various units. The se 
ondaries of the power supply transtormers, the primaries and 
the secondaries of set-up transformers and regulators, and the 
irmatures and fields of all generators terminate on this board 
Individual circuits from this board connect to each test Post 
tion: this permits any power supply ipparatus (see Appendix 
\) to he connected to anu test position on the floor Voreove 2p 
the control circuits are so arranged that the control of any 
regulator or field of any set can be relaved from the main 
board to any test position and operated at that point 


CLASSES OF ENGINEERING TESTS 


The majority of engineering tests are divided into four 
classes: (a) temperature tests, (b) performance curves, 
be locke d rotor tests and d ho load loss S 

a) For temperature tests there are six positions on 
the floor, with apparatus ad quate for the full range of 
motors manutactured. At each position A 


1) \ table to which the motor is fastened and the top of 


which is adjustable for belt tension. The motors are belted ¢ 
d-c. generators which are loaded into resistance racks for th 
small motors, and loaded back into the d-« power supply. for 


the larger sizes 


2) A metering table to measure the power Input 0 hie 


motor. On this table ire he controls for bot! notor ind 


loading generator 


by or pe rformance curves on induction motors the 
table similar 


to the table used on commercial tests; and the mechanical 


electrical Input 1S measured by 1 metlering 


] 


output is measured on an electrical dynamometer 


The dynamometer (Fig. 4 s simply a gener Y i i 
frame mounted in bearings and so urt inged that rot 
force 1S measured by a platform seale \! power deliveree 
the venerator, ind tS losses, react on. the stator ft | 
torque, which is registered by the seale 

The bearings supportir the frarne re double one ! 
inside the other Lo the two ball-be Ing rice hicl ( 
mounted together is attached a ring year driven bY an aun ! 
motor. The races at the two ends of the fr ime are rotated i 
opposite directions to eliminate friction errors 

Dynamometers of this construction range from 2 to 75 
There is also one 20-h-p. cradle dynamometer, it f rare 
mounted in a cradle supported by knife edges. It i more 


iccurate than the conventional tvpe, but slower to read 


Continued ¢ pa 
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I INTRODUCTION 


CURING « current program of research carried on 
in cooperation with the American Society of Me: 
chanical Engineers’ Special Research Committe 
on Fluid Meters, the need of a portable timing appara 
is was felt. This program is a study of flow nozzles in 
which eight other laboratories in addition to this Bureau 
ire participating The tests involved in. this project 
necessitate the direct determination of mass rates of flow 
by observing mass and time. ‘To obtain precision of the 
time measurements, and to standardize time observa 
tions in the cooperating laboratories, the photoelectric 
timing apparatus herein described was built. The fea 


tures desired in the timer were 


Over ecuracy. of t least 0.1 percent 
2. ik gre of te seconds to a quarter of an hour or more 
{ Elimination if the personal “reaction time” factor 
| ity 

| f sac tability t rious types of apparatus 


In addition to meeting these requireme nts thre equipment 
construc ed « in bye modified ind ext nded so as to simul 
irneously time several different operations. 


l primary source of time signals consists of a high 


grad ships chronometer specially equipped with ele 


| contacts, supplying half-second signals. These im 
pulses are con ved, through an electronic relay, to one 
pen onan ctrically driven tape chronograph. A photo 
iv. connected to another pen on the chrono 

oY . provides tl signals whose intervals are to be 
ae quipment thus consists of three parts 

t t] ectronn relays and the chrono 
graph. and w be described in this order. Fig. 1 is a 

} tog mT Tike ssembled timer, re dy tor use 


ik CHRONOMETER 


| was Selected as the source of tim 
Signals ifter iret consideration of several other 
sources. It was f that dependence on the commercially 
regulated a-« sources might not provide sufficient accu 
racv over short intervals. Radio reception of standard 
frequ v broadcasts was discarded because of uncer 
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A Portable 


Photoelectric 
Timer 


By FRANCIS C. MOREY 


Juntor Physicist, National Bureau of Standards 





tainties in their reception in various locations, and in th 
operation of trequency-changing circuits. The chronor 
eter. however, furnishes a source of. time signals 
wcuracy of which is appreciated by the layman as w 
is by the laboratory technician. 


l 


After a thorough cleaning and conditioning the tin 
piece Was furnished with a pair ot electrical contacts 
lig. 2 shows how these contacts were attached to tl 
chronometer so as not to interfere with its operation 
The banking screw B which adjusts the depth of en 
gagement of the locking pallet in the escape wheel wa 


removed and a piece ot platinum soldered to its end. Th 


tapped hole for this screw was then drilled out and an 


ivory bushing J fitted and tapped to take the screw. th 


insulating it from the frame. A new spring member S 


was made and attached to the frame with insulate: 
screws M. This spring serves to carry the current t 
the contact and also exerts an outward force on 
banking serew. which holds the ivory bushing in posi 


tion in its mounting hole. 
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The other platinum contact was soldered to as a ia) 
| 1 
si steel boss LL wl ich carries the loeki uv clemaiald i { dees 
— v J -_ J - _ = 


llet jewel or the detent D The banking Sscre\ 
ormally rests against this boss, so that the . 


is closed. When the discharging pallet D A 


> lifts the detent it breaks s contact. This 
R = the detent it breaks this cor ( Phi - -_ a S Pp 














yreak is sharp because it occurs nearly at the pe See i Er aoe 

center of travel of the discharging pallet where cz Ledge = (oe) = 

the velocity of the latter is highest, ind its mo rn . " 

tion at the point of contact is about normal to ~ T F ‘ 

the axis of the detent The only weight idded to ‘ s~ . , t me 

the moving parts is that of the small square ot a SN ° 

platinum mounted on the locking pallet boss aN . WY ti) 

Since this weight is small and is not added to \ \ , = ~wS 7 
Ft. 


the time-regulating element, it cannot affect the re) N —'— 


iecuracy of the timepiece The electric current, 
which is only i. few micro imperes, does not pass O J ee 
through any of the rotating staffs or sliding 


" -+ j *} law = : ae } Pre SSS —e —— . 
parts, Insuring 1OV resistance ind positive SEcTION B-B 


Il, THE PHOTOELECTRIC CIRCUIT AND ELECTRONIC RELAYS WW: THE CHRONOGRAPH 

The vacuum tube circuits, Fig. 3, consist of three divi The chronograph, Fig. 4, is of the moving tape + 
sions: the rectifier, the photoelectric relay and the time ind utilizes ordinary adding-machine pai | 
signal relay. The rectifier, of the full-wave type. is en M isa small shaded pole induction ' ; 
tirely conventional and needs no description here. It gear reducer, the driving shaft of v er 
maintains about 300 volts across the potentiometers, P 20 rpm. A set of change gears G is supplied betw 
and P,. This is used to provide the plate voltages and the motor shaft and the driving roller R if 
grid biases of the type 45 amplifier tubes used as ele paper speeds of about 14%, 14” and 2” i cae al 
tronic relays for the photocell and the chronometer. desired. Driving roller R,, approx. 1” _ 

In the photocell circuit the cell MW is normally illumi shaft over which was pressed a s ’ { 
nated, and its relatively low resistance keeps the grid rubber tubing. This was then dressed round in 
bias of the amplifier tube at cut-off. However, when the by hand filing. A similar roller #2, mounted in jourt 
light beam is broken, the dark resistance lowers the grid J holds the paper tightly in contact w ' lr 9 
bias and permits the plate current to flow to the record roller. A steel tension roller 7’ rest ng on plate N 
ing pen. The pens require only about 15 milli-amps. for vides sufficient tension in the paper ik lie ff 
positive action. The photocell lamp Z is a 50-watt 120 he pen bed 
volt tubular motion picture projection bulb mounted in Fhe pens P are of mon cae a4 
the amplifier case and provided with a collimating lens ‘BO Ce Oe ee ee — e Pad und: tanering 
The beam is directed away from the amplifier case and to a small apert which-weod . a aie cin 
is returned to the photocell by means of a 3” concave oving tape. The pens ar fer a ny: nasil 7 
mirror, which helps to keep the beam concentrated. ie, inl et neat I. Te eae ny eee, ee ; 

The chronometer relay operates similarly. The clock ipe to permit long operation between r filling i 
contacts, normally closed, keep the grid bias at cut-off. small openings through which the pens operat n y 
At the break the grid bias drops to about one-fourth its evaporation and consequent thickening of the ink. Th 
former value owing to the insertion of resistor R. into pens are mounted on the operating armatures by thin 
the grid circuit. The current through the clock contacts phosphor-bronze spring strips S which permit them t 
is kept down to a few microamps. at all times by th be lifted off the paper ¢ asily, and supply light pen pres 
one megohm resistor R.. This practice insures long life sure, yet are rigid in lateral motion, nen niet tiie Mnaiine the 
of the contacts and smooth positive ope ration at all times pens across the paper as the impulse S are received 
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| 1 { ! liite relavs w I 
G . ) mn r¢ rtaint _* Was 
j { L ! I ) perat d ctiv tro tlie 
one OllS Wer woun ! 
( i ’ long ind ‘he Sq il nos 
| ‘ structed of the s e materia 
4 , t}) 7 . 7? thre ( yils a th 
ad oO » transtorn res [| nn 
| U i isIst oO ‘a ing il ( s laped 
‘ youn n th bottom par | he [ 
| ! wound with No. 40 silk-enamel ins ited 
» resistance f 1200 ohms each. 
| " j hic , re thy pens ere mide oT sott 
ctior Phese ere mounted at one end in 
hye rir | ‘ erating magnets were fastened SO) 
ete the magnetic circuits of the cores, 
currents as low as 8 or LO milli 
Che best erating current is found to be about 15 
[he rmvature ere provided ith sn phosphor 
rings 2 of adjustable tension, and adjust 
entric stops E of simple design to control the amount 
ment f the pens The entire pen assembly was 
ed or pivoted base so that the pens can be elevated 
per nd ink reservoir, by means of the eccentric 
jr j ect r cleanit 


\ OPERATION OF TIMER AND INTERPRETATION OF RESULTS 


| procedure of operating the timer depends upon 
1 interval to be measured and the accu 
Toa desired. The paper speed is first selected, depend 
ing upon the accuracy demanded. If the interval is short 
ip to a minute, the chronograph is allowed to run the 
fu time of the test. For longer intervals it has been 
found convenient to determine the actual time of starting 
ind stopping the test, so that the chronograph may bye 
turned off during most of the run. ‘To do this the opera 
vr omakes a pencil mark on the tape identifying any 
mvenient reference second, usually the sixtieth or the 
rtieth second. The hour and minute are also noted on 
t ipe. Then after the start of the interval has been 
recorded by the photocell pen the chronograph may be 
irned off until nearly the end of the period, when the 
same process is repeated 
Che record which the chronograph tape supplies thus 


msists of two lines or traces, one of which records the 


ralf-second signals from the chronometer. and the other 
narks the beginning and the end of the test run. The 
for r will be called the time axis. and the latter will 
be known as the event record. ‘To interpret these records 


i drattsman’s triangle is laid along one of the traces and 


\“ hard pencil thie beginning of the event is projected 
reross onto. thi me axis. The time impulse just pre 
ding and the one just following the event are simi 
v projected onto the opposite trace. Three fin pencil 

is obtained with the beginning of the event 

presented by the middle one. It is a simple matter to 


rpotat with the aid of an ordinary draftsman’s seal 


1 diagonally across the pencil marks, and since the 


nometer beats haif seconds, using five divisions of 
scale gives tenths of a second. Using the 2” ‘se 
paper sp 1 and fifty divisions of the seale. the seale 
livisions represent hundredths of a second. 
Wher iking accurate observations with the photo 
ectric timer it must be remembered that unless the bs 


nning and end of the interval are sharply detined the 
d of the timer has no meaning. Thus in determin 


ng rates of flow of water it was first necessarv to de sign 


1 diverter whi would change the flow of the water 
stream tron he waste channel to the measuring basin 
in ss than ti tolerance limits. Some idea of this 
neertainty with any given set-up can be obtained by 
ns ting the chronograph record. Since the total re 





storing time of the time axis pen Is found to b 

O.US sec... if the event marks are broad r than the 
marks there i i proportionate uncertainty. The rest 
ime does not enter into the time axis measur 
however. since the first observable displacement 
the line is taken as denoting the time signal fr 


( hronome vor. 


fests were made on the timer after completion to det 
the reliability of the apparatus. No special effort \ 
secure the best possible performance ot the chronometer, 

is wound at rather irregular intervals and by different 


yroximating the conditions under which the 


mp? 
9 «bpp 


ised. The room temperature \ iried daily from about ] ( 


) 


night to about 20°C. during the day time. Although the 


the instrument was kept closed except during observati 
other protection was used The Comparisons were made 
time signals from a Riefler clock, distributed to the by 


t the Bureau over special wires through relays hese 
signals are compared daily by radio with those of the | 
Naval Observatory, and may involve only extremely small ¢ 
due to delay in the relays and variation in rate of the Ri 
clock. Table I shows the results of a series of nine obsery 
on the chronometer 

It will be seen from ‘Table I that if the Riefler clock si 
ire considered as absolutely correct the maximum rate of 
is only 0.0498 second per hour, and the maximum dey 
from the average rate of gain is 0.0158 second per hour. 1 
the dailv variation of the chronometer is negligible in the me 
urements in which it is used. For short-period variations tf 
trials of sixty seconds each were made on different days. ‘I 
I] shows the results of a second-by-second comparison 

In this analysis it must be remembered that the figure 
clude all the errors of the chronometer and chronograp! 
bined, and of the relays of the Riefler clock system, as we 
those introduced by interpolating the times on the paper 
from the chronograph. Thus if we consider the Riefler « 
signals as absolute, as is probably justified, the percentages 
dicated in the last column indicate fairly well the accuracy 
pected in short runs of the chronometer and chronograph 

In actual use in measuring the rate of flow of water the 
determination agree very well even when the time inter 
uite short. Table LIL shows the results of eleven measureme! 
during which the flow was held as nearly constant as pos 
with a constant-level tank 


TABLE I. COMPARISON OF CHRONOMET 
BUREAU OF STANDARDS TIME SIGNA 
DETERMINING DAILY RATE 


I 
I 


oR 
SS, FOR 


\\y 


rABLE II. COMPARISON OF TIMING APPARATI 
WITH BUREAU OF STANDARDS TIME SIGNALS, FO! 
DETERMINING SHORT PERIOD ERRORS 


rABLE III. COMPARISONS OF MEASUREMENTS OI 
4 CONSTANT RATE OF FLOW 
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Modern Scratch Hardness Methods 


Cwelft stnlenay “Hardt ' H 


By S. R. WILLIAMS 


Professor of Physics, Amherst College 


BIERBAUM'S STANDARD INSTRUMENT 


Continued 


In a description of the microcharacter and its use as 


instrument of measure, given in the Metals Hand 
k*, the following precautions are suggested: “The dia 


nd, the hardest of all known substances, is brittle. Un 
r no condition should the point of this diamond be 
yught in contact with another diamond, sinc: 


sensible pressure upon the exceedingly sharp point pro 


an almost 


wes a load per unit area that is far in excess of the 
ushing strength of the diamond. It should not be sub 
ct to blows of any kind during manipulation. The in 
rument is not intended for commercial testing; it is 
yr research only, in the hands of a skilled metallurgist 
microscopist.”’ 

One of the above items contains a factor which should 
kept in mind when one is using a sclerometer in which 
i© load on the diamond is a measure of the hardness. 
What will happen to a diamond’s cutting edge if enough 
md is put on it so that it will cut a groove wide enough 
o match the standard width when the substance tested 
s almost as hard as the diamond itself? Just in this 
range of load on the diamond lies another question as 
o how plastic is the permanent deformation when a 
oad is added until a certain scratch width is attained? 
It is conceivable that for small loads and narrow cuts 
the trace left by the 
deformation, whereas for heavy loads and wid 


diamond edge would be a_ plastic 


cuts 
ibrasion might easily occur. If extra load starts a dia 
abrading ) 


mond to ploughing there is no hope of con 


sistent results, because. as has been indicated. abrasive 
ind plastic processes are different. 


MICROSCOPE FOR MEASURING WIDTH OF MICROCUTS 


For measuring the width of the microcut one needs 


Ihe best ot microscope Ss The one recomme nded by the 
manufacturers of the Microcharacter has its parts listed 
is follows: 

1) Monocular Body Tubs 
(b) Plain Rectangular Stage 
(c) Objective Holder 
(d) Quick Change Objective ( 
e) Short Mount Archromatic Objectives, 

Objectives, 32 mm. drv 


irrier with four objective rings 


16 
1 « 
No. 127 M,1.8 ** oilimmersion, N.A. 1 
f) Huvgenian Oculars 6 and 10 


x) Vertical Illuminator 
h) Micrometer Eyepiece 
othe r acct ssorlt S hye Side those 
those 


f hard materials may desire greater magnification. 


Some may wish to have 


listed above. For instance, working with a group 


CHARACTER OF CUT MADE BY DIAMOND EDGI 


1 


Various been made to the 


‘haracter of the mark produced by various hardness test 


references have already 


rs, both of the scratch and the static penetrating type. 
If hardness is resistance to permanent deformation, it is 
evident that the resulting deformation may be by abra 
sion or it may be of a plastic type. 


tC. H. Bierbaum. The Microcharacter. Metals Handboo 136 I 
pages 33-34. The American Society for Metals, 7 | 1 Avent 


t makes a notch in a piece ot 


corner OF a tile 


When the 
glass tubing, yreaking off a piece, the 


On the othe 


preparatory to 
scratch is distinctly an abrasive 


hand if the polished edge ot a sharp knife is pulled along 


process 


1 
the surface of a mass of putty permanent groove r 


nains, but no putty has been removed in the process 


he mechanics of the two processes ar distinetly 
ditferent. 
The question now arises,—to which one of these two 


processes does the microcut of Bierbaum’s instrument 


bye long? Fortunate lv, this point has had SON study made 


of it, and the author hopes before long to make a similar 


study of the serateh or cut made by other tvpes of 


sclerometers. 


} 


Figs. 71. 72. 73 and 7+ show how the microcuts for 


microscope, In ill 


under the 


various substances appear 





Fig. 71. Microphotograph showing how the microcut looks when 
the diamond edge moves from one grain to another. Microcut 
across the surface of a chemically pure piece of copper, showing 
the isotropy of copper. Magnification 1000 





Fig. 72. Microcut across a piece of bronze in which is imbedded 
a crystal of tin oxide. This shows a distinct difference between 
the hardnesses of the two materials. Magnification 1000 
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irticle by Conley, Conley, King and Unger’ there are 
shown. the rocuts made by a microcharacter in the 

rfc f tin. Both ar iken at a magnitication of 
L570 ig. 7 i) shows the microcut as viewed nor 
mal ‘ hig. 75(b) is a cross-sectional view of the 


t. When the knife edge goes through the 


thes Sa slight rising of the surface on both 

f the cut (ridges Those particles which formerl, 
pace now possessed by the cut had to go 

} ind =. i smal] lifting Ol he sSurtace of the 

tty I oth sides of the cut cr4 irred which would 
th g n the space o¢ pl d bv th 

| | uy FB 1d t 5 lift ng of the sur fac 





Fig. 73. Microcut across a zirconium nitride crystal. The crystal 
is nearly 15 of a thousandth of an inch. Magnification 1000 





Fig. 74. Microcut in tin at a magnification of 500 . Looking 
at the cut in a direction at right angles to the surface. (Conley, 
Conley, King & Unger.) 


on both sides of the cut in a surface of tin is propor 
tionally much larger than for putty. Tin cannot be com 
pressed a great deal and so ridges are thrown up on 
both sides of the cut, but no actual removal of material 
is effected. In this sense of the word the microcut is a 
real cut and not an abrasive process 

It is quite conceivable, however, that in certain brittle 
substances the edge of the diamond might actually shear 
off parts of the surface. Thus in the microcut on a cal 


SW. J. Conley, W. E. ¢ H. J. King & L. E. Unger. TI Micro 
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cite surface, shown by Hodge and McKay", it would 
pear that just this sort of thing had happened. ] 
here if a smaller load on the diamond edge had } 
used no such abrasion would have occurred. For a 


} 


tance and a given diamond edge or indenter they 


subs 
i critical load be vond which a cut becomes i ser 
ibrasive 

In the paper by the Conleys, King and Unger w 
found a microphotograph showing that the width 
microcut will depend upon whether the microscop 
focused on the surface of the specimen or upon th 
of the ridges. A similar effect was found by O'Neil 


} 


measuring 


he diameters of the indentations produc ed 
it Brinell hardness tester. Not onlv will position of { 


be a factor. but as O'Neill shows, the direction of 


mination change the apparent diameter of the imp: 





Fig. 75. (a) Top view of cut on tin at a magnification 1570 
(b) At the same magnification is shown a cross-sectional 
view of the same microcut. 


sion. ‘PValmage in studying the Graton sclerometer esta! 
lished the direction of illumination of the scratch as on 
of the standard conditions for making measurements 
with the instrument. 

Width of scratch or of indentation brings up anothe 
' 


LOO 


outstanding question,—is the imprint of a cutting 


or the impression of an indenter to be measured by its 
width or diameter or is depth the most accurate gage? 

The ridge along each side of the microcut makes th 
cut a continuous indentation process. In discussing this 
form of hardness testing in subsequent articles it wil 
be pointed out by means of a model how this piling 
around the edge of an indentation occurs. There is need 
for further study of the character of the edge of the 
mark when an abrasive cut is made and also of the edge 
of an impression when a diamond indenter is used on 
hard, brittle substances. There may be a need for mak 
ing a more specific distinction between brittleness and 
plasticity in the measurement of hardness. 


Continued on page 


5H. C. Hodge & J. H. McKay e Microhardness of Minerals Cor 

sing the Mohs Scale {mer n Miner t Vol 1934. pag 

1-168 

7H. O'Neill. Note on the Diameter Measurement of Certain Brut 
Indentations in Cold-rolled Me ” Iyestitut j f oe * 
1931, pages 267 4 
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-athode-ray Oscillograph Applications 


By RALPH R. BATCHER 


Radio engineer; cathode-ray and electronic application specialist, Hollis, L. I., N. Y. 


AUTOMOTIVE TESTS 
lddendum ) 

Fig. Ga is a sketch showing the construction of a pres 

ire unit developed by RCA Mfg. Co. for use in studies 
f gas and diesel engines, pumps, ete. This unit must be 
jounted so that its inner face is within the cylinder 
tself and locked in position by locknuts (L). This unit 
ises the quartz type of piezo crystal and so can be used 
it temperatures up to around 650° F. Two crystals (G 
ind I) are mounted back to back, with an intermediate 
electrode (H) to collect the potentials generated. ‘The 
outer faces of the crystals are grounded, through thx 
electrodes (F) and (J). Fixed pressure is applied to th 
erystals by the nut (E). A connection to the center elec 
trode is made through rod (C) from the cable. 
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A system recently developed in Great Britain uses a 
somewhat different technique.* Three items of special 
interest are: 

(1) the pick-up unit, which inherently develops out 
put voltages proportional to the rate of change of thi 
applied pressure, and therefore gives a curve which is 
the differential of the pressure-time curve; 

2) the integrating circuit, incerporated in the ampli 
fier, which enables the pressure Curve as well as the rate 
of change curve to be delineated as desired. giving either 
displacement or pressure diagrams, and 

3) a calibrating unit which can be operated in place, 
without disturbing the normal connections and at. the 
same time is free from contact and seat area troubles. It 
is possible to obtain a dynamic calibration as well as a 
static one. 

The pick-up unit, Fig. 6c, consists of a small open cor 


magnet (1) mounted axially within the housing of the 


unit. The center of a magnetic diaphragm 2) of suitable 
Hexibility moves up and down near the pole of this 
magnet and creates a disturbance in the magnetic field 
It has been calculated that the change in flux through 
the core of the coil is only > 5 lines of force but this is 


he 


sufficient to produce the required deflections, due to | 
amplifier. A small emf. is thereby induced in the coil 
and is applied to the input of the deflection amplifier. 
The diaphragm is extremely stiff: it has a natural period 
of over 50,000 cycles, and moves less than 0.0005” when 
it is actuated by the pressure of the gases, when the unit 
is placed in the cylinder wall through a suitable opening 
The gases, however, reach the diaphragm through a series 
of two passageways (3) and (4) in tandem, each with 
several specially shaped openings (5) which serve to 
damp any oscillations in the gas flow, prevent false op 
eration due to sound waves, and assist in keeping the dia 

phragm cool. This multiple passageway (3 )and (4 

to the diaphragm was de ve lope d asa re sult oft ¢ laborate 
tests dealing with the elimination of numerous ripples 
and resonance effects due to gas oscillations in 


passage 


A similar unit modified for higher pressures and ai 
ranged so that it can be installed on fuel line systen 
indicates pressure variations and also residual values. 

/ 





THERMOMETER AND 
BURETTE READING DEVICE 


Indispensable in the laboratory for quick, accurate 
reading of thermometers, burettes, etc. Consists of 
lens magnifying 5.5 times over a field of 22 mm., 
held in tube with an 
extension serving as 
a reflector for illu- 
minating the object. 
Tube fitted with 
spring clamp, oper- 
ated by a small lever. 
y Will fit tubes from 4 
to 15 mm. in diame 
ter, and is easily ad- 
justable to desired 





position. 
This and numerous other laboratory aids are 
listed in our catalog S-2, sent on request. 
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OCTOBER PROBLEM (No. 12) 
RECORDING SURFACE PROFILE 


“In lithography from metal plates, the 
surface of the plate is ‘grained’ to give a 
rough matte finish. Our present methods 
of measuring our results are microscopic 
ind photo-micrographic inspections. Only 
one quantitative method has been pro- 
posed: spreading a known volume of a dye 
solution and measuring the area it covers. 
An instrumental method is needed. 

“Thinking of the grained surface as 
more or less uniformly spaced hills and 
valleys, maximum height about 0.0005 
its profile might be measured by ‘playing’ 
an area with a phonograph needle, and 
measuring the resulting pitch and volume 
to obtain frequency and amplitude (num- 
ber and height of the hills). A more direct 
method would be to pass a fine point over 
a straight line of given length, magnify 
the motion and record it on a chart. Pos- 


chronous motor driving the densitometer 


is turned on, and the recorder is turned 
on \ trace will 


order chart which will represent the pro 


be obtained on the rec 


le of the matte surface, highly magni 
fied 

Discussion: The electrical hook up con 
sists simply of connecting the output of 
the photocell to the input of th photo 
elect 


ric potentiometer and the output of 


the potentiometer to the L&N recorder 








the yvrooves have their crests 
ipart and a ratio of 1000:1 wa 
then when the densitometer tabl 
eled the width of a vroove (0 
the recorder chart would have ty 
0.5” \ny convenient ratio  « 
chosen 

To obtain the exact grain-dept 
nification on the recorder chart 
words, to calibrate its depth COO 

extensive data would have to be 
lLlowever, if reference charts <¢ j 
in length but not in depth were 
on satisfactory sample (founded 
+ 


oO rive cood results 


perience | 
ography ) ind catalogued, the 
records made on plates could be 
compared with the reference chart 
the quality and press life of th 
predicted 


$5 PRIZE SOLUTION 
By L. RICHARD LANKES 
ROCHESTER, N. ¥ 
Che published statement of the 
lem included suggestions for two 
ods which might prove feasible 


One method, using a needle for 
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Che oth 
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ing” a portion of the surface and ther 
sibly some optical method might be used - iia, obtaining a measurement of the rest ] 
although the surface variations are large pitch and volume (or frequency , |; 
compared with light waves. To be adopted, = amplitude), could) probably be « yf 
a method should involve the use of com- “ out more successfully by using a p 4 
mercially available instruments and if cell scanning system in’ preference 
possible—auxiliaries.” ‘ needle and phono pickup. Needle scr 
would doubtless mask and seriously int 
} fere with measuring the fundament 
“5 PRIZE SOLUTION : quency as well as amplitude. As ji 
By E. M. FRY. JR - ! cated in Fig. 1, a parallel-bean 
ROSELLE PARK, N. J - 
hquipment required 1) laboratory ; 
ress; 2 photolect ri¢ potentiometer, 
uch as Weston Model 721; (3) Leeds & i : 7 v 
Northrup Micromax single point om The filter is placed after the light source 
corder; (4) densitometer, such as Bausch to minimize the diffr iction W hich takes as point “a 
& Lomb, Gaertner, etc. This densitometer place it the edge of the slits. lhe Nicol a - og me 
is the recording type used in spectroscopy) polarizer, adjusted so that the light is (m). me Ag Pe 1 ae is = 
It comprises a light source which shines plane polarized it right angles to the LOR ca “ t — 
through 1 developed photographic plate grooves, eliminates polarization which Sontace on Tcawlia | sca Pa 
oR photocell operating a mirror sal might take place at the surface between es | lose Tre 
' < # , rp * negative » dve (two materials » ! iffected | 
inometer through a suitable unplifier the hai gative and the ie . . K Che outp 
A second light source shines on the cal having ex ictly the same index of refrac aie 1e ¢ “h 
inometer mirror and thence on an ‘un tion might be hard to obtain). The ad ~ en 
developed plate which is attached to the justable slit is adjusted to give maxi source could be_ set up at a fixe a . 
same table as the ds veloped plate. Th mum clarity to the trace on the rec ingle with respect to the surface bei a foes po 
Lid IS dri en by svnchronous motor order studied This would ilusainate the I Ft eva) - 
hrough a gear reducer and lead screw The densitometer and the recorder be tion being scanned by the photocell. 1 oe 
Variations in intensity of the lines on ing driven by synchronous motors con unplifier, in conjunction with the phot ne anna 
he developed plate are plotted as dif nected to the same source, the mechan cell, would supply the power for oper re "Exc: 
ferences in the “y” codrdinate of the ical feed ratio in inches per hour di ing an electronic frequency meter and sat a th 
ecord on the undeveloped plate (which vided by inches per hour could be set output power-level meter, thus giving nes ae 
developed after the determination is by design. A ratio of 100:1 or 100021 direct indication of the two factor order ch 
can be easily obtained. For example if question. .\ | synchronous motor = dri the le 
Uh cetch sho the essential part of — studied, s 
ent modified for our purpose pared on 
iu 1) \ clear plastic Problem No. 14 Subject Index 2.0 pang 
hos si nn the of not b 
2 go betrayed anther gene acedsen RECORDING TIRE TRACTION EFFICIENCY cic 
ive; (2 liquid dye which—idealls “Our Research Department plans a series of tests involving draw-bar pull of farn ible insti 
e index of refraction as the tractors, together with percentage slip of the tractor drive wheels at various values o! ject to t 
hicl ; good “wetting” draw-bar pull from zero to the maximum ability of the tractor. We desire to measur the point 
1 ould flow to the bot (a) the slip of the wheel of the tractor. (b) the draw-bar pull of the tractor. (c) the erly into 
vi rolling resistance of the tractor. ty!us cl 
“ I ce is turned “The rolling resistance plus draw-bar pull represents the total input to the tires whic! srg o1 
e to stable con we may call the total traction exerted by the tires. This is what we wish to study sinc: ga feast 
I ‘ ve should be se slip is produced by the total thrust of the tires. Any method which gives continuous 
e. A negative of the and instantaneous values of slip and total tire thrust will serve our purpose.” 
rhe ae by | cing . 
te and applying Five dollars will be paid for every solution (or critical discussion clearly point- : 
essure xact pressure for a cleat ing the way to a solution) which is accepted for publication. Address Instru- re 
tao pag eaprenae Pag, akg ntally mentation Forum, 112! Wolfendale St., Pittsburgh, Pa. Type double-space, on For tl 
rhe tT} ‘ ~ ] ced 1 1 t ne ier 1 . . . ° 
“gti. path A swamp rele gan Phe one side of paper. Draw diagram in black ink on separate sheet. Mail before (number 
e surface. Then the sy1 Jan. 15. Solutions and discussions accepted will appear in Feb. 1938 issue. he plate 


tap the | 
INSTRUMENTS 
P 314—Vol. If 








d always accomplish a fixed speed 
thre reby correlate frequency directly 
nst the number of surface etchings. 
depth of the etchings would be cde 
ed in the modulation of the = light 
ching the photocell and hence indi 
ed by the output power-level meter 
h the amplifier always set for a given 
ree of gain. (The amount of light re 
ted back to the cell would be affected 
the depth of the etchings.) Instru 
nts are commercially available for set 

up this system. There are many 

od amplifiers and power level meters 
om which to choose and there is an 

‘ellent electronic frequency meter avail- 

le from a well-known and reliable firm 

The other method, involving the mag 
ification of the motion of a fine point 
ioved over the surface along a straight 
ne of given length, should be carried 
t nicely by making use of an electronic 
ligh-frequency oscillator circuit. A sug 
gested form appears in Fig. 2. Consider 
ble information has been published un 
er the title “The Ultra-micrometer” and 
imilar headings. (Examples, Olken’s 
thorough reviews in Feb. and May 1932 
nstruments.) A light-weight stylus or 


he « < 
“| i 
3 zs 2% 
, 2 22 
4 $ 
<4 . 
’ £ 
E * + = 
¢ 4 4 ” 
4 
» 
me 
2 ! 
: | 
2 
— ‘es 
+) +0) +e) 
APAC Y 


point is mechanically connected to move 
one plate with respect to another which 
is fixed. These plates constitute a small 
iriable capacitor located in the output 
circuit of an electron-coupled oscillator 
vhose frequency remains practically un 
iffected by changes in the output circuit. 
lhe output circuit is slightly detuned to 
the oscillator frequency so that, as the 
capacity changes, the actual output va 
ries along the steep, straight-line portion 
of the resonance curve for this circuit. 
\ recorder can be connected into. this 
output circuit and a calibration effected 
between its reading and the stylus posi 
tion. Exeellent thickness gages have been 
set up this way capable of correctly in 
dicating millionths of an inch. The re 
corder chart drive could be connected to 
the drive for moving the surface being 
studied, so that all charts could be com 
pared on the same basis. This method, as 
pposed to the first, has the disadvantage 
of not being readily set up hy merely 
connecting together commercially ivail 
ible instruments. It would also be sub 
ject to the possibility of errors due to 
the point or stylus not reaching prop 
erly into the depths of the etchings, the 
chattering or catching on the 
peaks, or the stylus partly destroying or 


stvlus 


injuring the surface as it passes over 


SS PRIZE SOLUTION 
By H. OLKEN 
CAMBRIDGE, MASS 
Part I. Frequency. 

For the frequency or 
(number per square inch) of “hills,” dust 
the plate with a fine white powder, then 
tap the plate so the fine dust will settle 


concentration 


between the hills, leaving the | s 

number ot exposed adark dots Photog i}! 
under some suitable standard cor ditions 
(intensity of incident light, time of ex 
posure, type of film, ete . Then pass the 


} 


resulting negative under some film det 


sitometer (many standard types on the 
market). The average density of the film 
will give a good figure of average den 
sity of the “graining” dots, in the plate 
irea under study, which area may 
square, a long narrow strip 
to a “line”), ete 

Part Il: Depth 

To get a quantitative criterion of depth 
distributions take a lightly exposed X ray 
photo of the plate—under X-rays just 
intense enough to pass through the thin 
est parts of the plate (the deepest val 
leys) and make an impression on a film 
The density of this film will be the 
greater, the more of these deep valleys 
per square inch. Hence it can also be 
read under the film densitometer. Next 
obtain another exograph with a slightly 
longer exposure, ull other conditions be 
ing the same. This exposure will darken 
the film not only through the deepest 
valleys (say 0.0005”) but also through 
the valleys not quite So deep (say 
0.0004"). Measure the density of this 
film in the densitometer. ‘The previous 
density reading subtracted from this 
reading will give a figure of concentra 
tion for valleys only 0.0004" deep 

(Instead of longer exposure, it may be 
necessary or preferable to use a higher 
intensity of the X-rays to show up the 
shallower valleys. This can easily be ar 
ranged by increasing the X-ray tube cur 
rent or bringing the tube nearer the 
plate.) 

Similarly, a figure corresponding to the 
concentration of the valleys 0.0003” deep 
can be obtained by subtracting the den 
sitometer reading for the 0.0004” valleys 
from the densitometer reading for the 
exposure intense enough to penetrate the 
plate at valleys of only 0.00038” depth 
ve obtained 


The same type of fiure can 
for valleys 0.0002”, then for those only 
O.0001”, One will then have a fairly good 
quantitative indication of the dispersion 
(or concentration) of valleys of different 
depths. 

Of course more or fewer readings, oft 
more or fewer cde pths, can be taken, de 
pending on the accuracy desired. For in 
stance, it mav be desirable to have a 
figure for the iverage density of vallevs 
it regular increments. of depth in 
manv as ten, or as few as two steps bye 
tween depths from zero to 0.0005 

The X-ray machine for this vork may 
~ +) 


be simple, even smaller than such as den 


tists use The densitometer and photo 
graphic equipment ire st indard supplies, 
wailable at most good photographic sup 


pom concen 


ply houses. The figures 


trations, and likewise the figures for con 


centratior of different valleys depths, 


being simple indications (indices vould 
constitute practical criteria 
$5 PRIZE DISCUSSION 
By W. H. DEWITT 
ROCHESTER, N. \ 
\ ae vice on. the market, the Brusl 


Crvstal Pen Recorder (Brush Develop 
ment Co.), produces L record on a tay 
chart by a pen-arm attached to a Ro 
chelle salt crystal which bends in propor 
tion to the voltage impressed upon it 
Voltages from direct current to LO00-cycle 
a-c. can be used to operate the pen. It 
( voltage ty 


bending a Rochelle salt ervstal. If such 


ilso is possible to generate 





HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS 
The SCLEROSCOPE has done it for 
the past 30 years. 
In general use 
= for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free. 


The Shore Instrument 


& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N.Y. 











20 mm. or 0.5 1 


High vacuua or 
accurate gas pressure. 










Electric Vacuum Gauge 


(Pirani type) 
folder on request 
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experinenta 


sensitive galvanomete 


umount of light 


is calibrated, the 


can be readily determined 


ihe raivanon 


hye deflection 


hich 


ould be necessary, however, be 
ting the device 
\ Weston ve photoce has an axially 
hole hroug hich i Stan 
vy of lig l lowed t f or 
tO bn ested hich is placed 
(iis nee Tr Oi { t ue ot Hye 
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lil De cattered in ll directions 
scattered light will 
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light source current 


galvanometer deflection 


suitability 
have to 


the ink S 


nd plotting rT re f ir S 
the deflection e¢ the gral norms 
ould obtanr the desired ca 
ypperation 1 dhe cessary 
the constaney of the illumir 
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re MNPOSSIDLE tO msure Consi 
ilts. One wav of doing this would 
vide an invariable, polished surt 
ich instrument. Then, when i 
to take readings, this surt 
Inserted it place ot the 


id JUSTE dun 


obtained from the sample 


trument was calibrate 
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1935, 19386, ind 1937 volumes, 


suitable instrument 


Readily id pt ible instruments 
commercially vailable from Americ 
nstrument Co., General Electric, 

Bae r. Westinghouse, ete If one 


. . . 
searching under such titles Ss refle 
" or “giossmeter, or under n 

urers names, he would nadoubte 
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NOTE ON THROTTLING ELECTRIC HEAT 
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FOR SPEED AND ACCURACY 
IN LAYOUT WORK, USE 


JOHANSSON 
GAGE BLOCKS 


Sets of Johansson Gage Blocks can be 
combined quickly in a wide variety of 
ways to form unit gages for precision 

























measurement, 
In “B” quality with accuracy to 
.000008 inch, sets range in price 
from $26.50 to $295 — from 5 blocks 
to 81 blocks. Single-gage blocks may 
be purchased for as little as $3.50. 
There is a set of Johansson Gage 
Blocks that you ean afford and that 
will increase the speed and accuracy 
of your layout work. Write for Catalog 
No. 12. 


Manufactured and serviced in the 
United States by 


FORD MOTOR COMPANY 


Johansson Division Dearborn, Mich. 














MODERN SCRATCH HARDNESS 
METHODS 


A i irtist s conception of the cross-se¢ 

+ ) - - 
\ mon rocut made by sierbaum’s standard 
nt. If what is actually measured in this microcut 


ly what is de sired. the n it the diamond edg 


t one could in 1orine that the de pth of the cut 
( nore iwcurate gage ot hardne SS than IS the 
yvidth | cut This pont might be studied in much 
& B al 
a 
(| D>. 






Test SuRFAce 


bt Ape Ad Ad he hy 


YL 
LE if bs YL" Cross Secrion OF A 
MicRocur 


Fig. 76. An artist’s view of the cross-section of the microcut of 


the Microcharacter. 

Che values: A—what one would like to get and cannot. 
B—what one has to be contented with. 
C—what the casual observer sees. 


D—what extremely oblique illumination gives in ex- 
tremely contrasty photomicrography. 


the same way as Foss and Brumfield” studied the shape 
of the Brinell ball indentation in which they came to the 
lusion that diameter measurements were more satis 
ictory for the indentation method than were the depth 


isurements 


Usk OF SCRATCHE METILOD ON COLD-WORKED SURFACES 


In discussing Graton’s sclerometer it was pointed out 
tha here seemed to be some doubt about the suitability 
of tl scratch method for measuring the hardness of 
old-worked surfaces. Some additional observations have 
) to hand sinc the foregoing material was submitted. 
\ ! ! symposium on metals the author heard a 

t gist make the statement which Ay) pre ared to be 

rene! statement that hardness produced by cold 
working { not be measured by a seratch method. No 

son was given for this statement, but. if so. it is im 

tant to know why. As will be shown later, magnetic 
1s do not idaptable to the measurement of 

dnes n ¢ 1-worked materials. O'Neill’ in his excel 
nt book quotes Rawdon as saving that the microchar 
snot suitab tor st idy ing the effects of cold work 

ng of metal, and this seems to fit in with the statement 
lo statement of this point of view in a letter to the 

! t crocharacter, the following reply was 

{ If one slightly etches the surface of the cold 
vork ‘ s testing to bring out the grains, he 
“ ry in interesting phenomenon by finding a 

lening effect in tl irea of slippage planes and no 
~ \I t ‘ . 
1] 
. ; S 
i Hi 





effect in the rains or parts of grains in which n 


page occurred lI'rom the date of publication if 


ip 
probabl that R iwdon used the microcharacte r 
days when sapphires were ground for the cutting 


instead of diamonds. The results obtained with sapp! 
not reliable as a rule. Any blunting of the cut 


eage gives wholly fallacious results and the dian 


wer 


appears to be the only substance which will stand 


the continued work of testing. 


PRODUCTION-LINE TESTS OF MOTOR 
WINDINGS AND MOTORS 


(Continued from page 


Slip measurements are made by means of a_strobos 


slip-meter 


c) Loecked-rotor tests are made with the same set 
used in determining performance, except that the ar 
ture of the dynamometer is mechanically locked to t 


frame so-that both members tend to rotate as a unit 


(b)No-load tests are made with a metering tabl 
conjunction with an induction regulator. 


NOISE TESTS 


Motors desired for quiet operation are tested und 
ideal conditions in a 12’ 12’ sound-insulated rox 
Fig. 5) adjacent to the assembly conveyor. The ceiling 
and walls are covered with efficient sound-absorbi 
material. The motor being tested is loaded by a d-c. ge1 
erator located outside this room and coupled to the moto: 
by a jack shaft projecting through the wall. The cou 
lings on the jack shaft are insulated to kill the transmis 
sion of generator noise to the motor. In addition to 
sound level meter indicating noise directly in decibels 
a metering table is installed in the room: on it are located 
instruments and the control for loading the generator; 
and also the control for an induction regulator which pet 
mits variable voltage to be applied to the motor—whicl 
is highly desirable in determing the effects of voltag 


changes on magnetic noise. 
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Instruments 








ACCELEROMETERS 
General Electric Co 
AIR METERS 
American Meter (< 
Bailey Meter Cc 
Bristol Co 
Brown Instrument ( 
Foxboro ( 
Friez & Sons, Inc 
Illinois Testing I 
Pioneer Instrument Co 
Republic Flow Meters Co 


J. Tagliabue Mfg. Co 
Taylor Instrument Cos 
ALTIMETERS 


Friez & Sons. Inc 
General Electric Co 
Pioneer Instrument Co 
Taylor Instrument Cos 
ALTITUDE BAROMETER 
Pristal Oo 
Friez & Sons, Inc 
Taylor Instrument Cos 
AMMETERS—Indicating 
General Electric Co 
Hickok Elec. Inst. Co 
Raweon Elec. Co. 
Roller-Smith Co 
Triplett Elec. Inst. Co 
Weatinghouse E.& M.Co 
Weeton Flec. Inat. Corp 
Recording 
Bristol Co 
Brown Instrument Co 
General Electric Co 
Leeds & Northrup Co 
Roller-Smith Co 
Weetinghoues F&M. Co 
ANEMOMETERS 
Bristol Co 
Friez & Sons, Inc 
Tiline {ce Teetine Tabs 
Tavior Instrument Cos 
ARCRONOGRAPHS 
Rubieon Co. 
ASPHALT TESTING 
APPARATUS 
Raldwin -Sonthwark Cory 
H-B Instrument ¢ 
C. J. Tagliabue Mfg. C: 
Taylor Instrument Cos 
ASTRONOMICAL 
INSTRUMENTS 
Bausch & Lomb Opt. C 
Gaertner Scientific Corp 
BALANCES 
Dietert Co., H. W. 
Pfaltz & Bauer. Inc. 
Roller-Smith Co 
BALANCING MACHINES 
General Electric Co. 
BAROMETERS 
B tol C 


F & Sons, I 
Ga I Scier 
P Ins nt ¢ 
C.J. Tagiia Mfg. ( 


I Ir r Cos 
BATTERY TESTERS 
Hickok Ele Inst. Co 





r In ( 

Westing E. & M. ¢ 

Weston } I t. Cor 
BELLOWS 


BIMETAL ELEMENTS 
W. M. Chace ¢ 
BOILER METERS 


| i gz. ¢ 
BRAKE TESTING METERS 

Kurn I ric Cc 

Rawson Elev. Inst. Co. 
BRIDGES, ELECTRICAL 
Capacity, Inductance, Kelvi: 
Resistance, Temperature, 
Wheatstone, Percent 

3G. 1 3 ( 


General I ( 
General Radio ¢ 
K FT I ( 

Leeds & Nort! ( 
Roller-Smith (¢ 
Rubicon Co 
Shailcross Mfg. ( 

e 4 Tag + Mfg. ( 
Triplett } Inst. Ce 
Whee Instr. ( 
CABLE TESTEKS 

H } Inst. ¢ 
Kurman } ric ¢ 
Leeds & Northrup ¢ 
Rawson Elec. Inst. Cc 


Roller-Smith ¢ 
CALORIMETERS 
Gas 


American Meter Co 

Gaertner Scientific Corp 
CALIPERS, DIAL 

Federal Products Corr 


CAME RAS—H'GH 
SPEED 


General Radio Co 
CAPACITANCE METERS 


esG. B le ¢ 
General Electric Co 
General Radio Co 

kok Elec. Inst. Co 


Leeds & Northrup Co 
Roller-Smith Co 
Rubicon Co 
Triplett Elec. Inst. C 
Weston Elec. Inst. Cory 
CARBON DIOXIDE 
METERS 


Brown Instrument Co 


Charles Engelhard, Ir 
Foxborn Co 
Leeds & Northrup Co 
Republic Flow Meters Co 
( J abue Mfg. ¢ 
CATHETOMETERS 
Gaertner Scientific Corp 
CATHODE-RAY 
—See Oscillographs, 
Tubes, ete 
CENTER POINTS 
Foard Motor Co 
CHRONOGRAPHS AND 
CHRONOMETERS 
Gaertner Scientific Corp 
General Electric Co 
General Radio Co 
CLINOMETERS 
Pioneer Instrument Co 
CLOCKS—Gage Board 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Foxboro Co 
Pioneer Instrument Co 
Republic Flow Meters Co 
COILS 
Resistance, Inductance, 
Special 
General Electric Co 
General Radio Co 
Int. Resistance C 
Leeds & Northrup Co 
Roller-Smith Co 
Rubicon Co 
Shallcross Mfg Co 
Ward Leonard Elec. Co 
Westinghouse EF. & M.Co 


COIL TESTING EQUIP. 
MENTS 


General Electric Co 
Kurman Electric Co 
Leeds & Northrup Co 
Roller-Smith Co 
Rubicon Co 
Westinghouse E.& M.Co 
COLORIMETERS 
bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
General Electric Co 
ae ge Ine 
Pfaltz & Bauer, Inc. 
C. J. Tagiiabue Mfg. Co. 
COMBUSTION CONTROLS 
—See Controls 
COMMUNICATION 
MEASURING 
INSTRUMENTS 


General Radio ¢ 

Hickok I Inst. ¢ 

Kx n Electric ¢ 

Leeds & N ( 

Rawson | Inst. ( 

R ~ tr i 

R n ( 

Trintott 7 Ty aro) 

Westir E. & M. ¢ 
COMPARATORS 
Colorimetric 

Ger I t ( 

H ve. Ir 

Pf & Bau Ir 

Westing E. & M. ¢ 
Electrical 

Ger | Cc 
Mechanical 

Fed P Cc 
Optical 

Gaertr S ( 


P &R lr 
COMPASSES 


T ] 
CONDENSE RS—Electrical 
I tr ( 


Gener 


| ( 


Northrup Cc 





Westinghouse E.& M.¢ 
CONDUCTIVITY METERS 
indicating, Recording, 
Controlling 

J as G. Biddle ¢ 
H I Inst. ( 
Leeds & Northrup ( 
Rawson Elec. Inst. ( 
R r-Smirt 


CONTOUR MEASURING 
PROJECTOR 
Bausch & Lomb Opt. Co 
Leitz, Inc 


CONTROLS, AUTOMATIC 


Air Conditioning 
Rrawn Instriume 


nt ¢ 


Powers Kegul 
c lag , 
W Instr. ¢ 
Air Velocity 
Mir | t 
Powers Regulator Co 
C. J. Tag e Mfg 
Burner 
Brown Instrument ¢ 
Minn. - Hor 
‘ 1. Tag @ Mtg. ¢ 
Wheel Instr. ¢ 
Combustion 


Askania Regulator ¢ 

Sailey Meter Co 

Bristol 

Brown Instrument Co 

Foxboro Co 

Leeds & Northrup (¢ 

Mins Lor 

Pioneer Instrument Co 

Republic Flow Meters Co 

Whee Ir ( 
Condensation 

Bristol ¢ 

Foxboro ( 





Mir H ‘ R ( 
C. J. Tagliabue Mfg. ¢ 
Taylor Instrument Cos 
Damper 


Askania Regulator Co 
Bailey Meter Co 
Bristol Co 

Brown Instrument Co 


F« 





sons, Inc 





Johnson Service Co 
Leeds & Northrup Co 
Mason-Neilan Reg. 
Mint Hor R 
Powers Regulator Co 
Republic Flow Meters Co 
( f a Mfg 

Taylor Instrument Cos 

Wheelco Ir ( 

Wilbin Instrument Co 
Feed Water 

American Meter Co 

Askania Regulator Cc 

Bailey Meter Co 

Bristol Co 

Brown Instrument Co 


Foxboro Co 
Republic Flow Meters Co 
I. Tag e Mfg. ¢ 


Flow 
American Meter Co. 
askania Regulator Co 
Bailey Meter Ce 
Brist ( 
Brown Instrument Cc 
Cochrane Corp 
Foxboro (¢ 
Mason-Neilan Reg 
Pfaltz & TS I : 
Republic Flow Meters C 
Taylor Instrument ¢ 
Humidity 
cae eee, fy 


Brown Instrument 
Foxboro ¢ 

} » & Sor Ir 

uf 

p 

° " 

Tas 


Humidity & Temperature 
1 


Humidity—Time 


Lighting 
CM Ir 


w r & 


x 


Liquid Level 
‘ Afot 


4 











THE MAINTAINED in-built accuracy of Westcott orifice meters, whether for Indicat- 
ing, Recording or Integrating, is embodied in precision machining of differential 
small angular travel of 


gage body chambers low angle of float travel 


only one movable part between mercury surface and 


static pressure tube 


chart record. @ Information is available on request 






AMERICAN METER COMPANY 






PENNSYLVANIA 


METRIC METAL WORKS Fase 





W. M. CHACE CoO. 


1609 Beard Avenue - + - Detroit Mich. 





















WRITE FOR 


STRUTHERS 


125 N. Juniper St 


CATALOG 


DUNN, Inc. 
Philadelphia, Pa. 
Specialists of 


ELECTRICAL CONTROL EQUIPMENT 


Manufacturing 


A TYPE FOR EVERY NEED 


MECHANICAL LATCH-IN ELECTRICAL RESET « MERCURY CONTACT 
+ MIDGET « SENSITIVE « POLARIZED + TIMING * OVERLOAD + 
INSTRUMENT CONTROLLED « LAMP CONTROL « CLOSE DIFFERENTIAL 
+ TELEPHONE AUXILIARY» POWER OFF «RATCHET TYPE SEQUENCE 








4 


at. No. HX10 
- Timing Range 
2 Sec. to 20 Min 


Pat's. Issued & Pend 





Such specifications are common in modern manu- 
that exact 
time intervals result in uniformity of products and 


facturing processes. Engineers know 


often in large savings of time and money. 


The MICROFLEX® limer 


is noted for its exceptional accuracy. In one type, 


Instantaneous Reset 


the HX11, an accuracy of 0.1 second is guaranteed 
over the entire ming range from 0.2 seconds to 
minutes. In the HX10 type, accuracy is guaran- 
teed within one second over the entire timing 
range. Other types are equally exact. And in addi- 
tion, exact me settings are made easily and con- 
veniently on the Vernier-Micrometer dial. 


Write for Bulletin 255 today 


EAGLE SIGNAL CORP. 


MOLINE ILLINOIS 


‘ 





! & Sons, I 

Ger } ( 
G-M Labs., In 

Leeds & Northrup Co 
Mas Neilan Reg. C 


Republic Flow 


wers Regulator Co. 


Cc 


gli e Mfg 
Taylor Instrument Cos 
Ww Instr. ( 
Moisture-content 
Ask R ( 
P K ( 
‘ I Mi 


Pressure 


Ar 
A 


& Vacuum 
nerican Meter Co 
Kan r 


a Keg ‘ 


Bailey Meter Co 
Brist ( 
Brown Instrument Co 


( 


( 
k 
\ 

\ 


Republic Flow Meters Co. 
J Co. 
or Instrument Cos 


Tay! 


chrane Cory 


J. Tagliabue Mfg 


Pyrometer 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 


F 
i} 


lin ng L 
Leeds & Northrup Cc 
c.J e Mfg 


ngelhard 


»xxboro Co 
: nm 


aries 


" ¢ 
ag 4 ( 


yntinental Elec. Co 
»xboro Co 
ison-Neilan Reg. Cx 
linn. -H Re 
ywers Regulator Co. 


Taylor Instrument Cos 


Wi 


ee] Instr. ¢ 


Rate- Volume 


Ar 


nerican Meter Co 


Askania Regulator (x 
Cochrane Corp. 


Foxboro (« 

Mason-Neilan Reg. Co 

Cc. J. Tag » Mfg. Cc 
Refrigeration 

Bristol Co 

Brown Instrument Co 


Bu 


rling Inst. Co. 


Foxboro Co 


Friez & Sons, Inc 
Tohnson Service Co 
Mir Hor vell R 
Powers Regulator Co 
( lag +Mfg. ¢ 
Taylor Instrument Cos 
W Ir ( 
Specific Gravity 
Askania Regulator C 
Bailey Meter Co 
Foxboro (¢ 
Pfs r&B Ir 
C.J.4 + Mfg. ¢ 
Tachometer 
Bailey Meter C 
$ristol (<¢ 
Brown Instrument Co 
Foxb > 


Westinghouse E.& M.Co 
Weston Elec 


Inst 


Temperature 


Ba 
Br 


iley Meter Co 
istol Cx 


Brown Instrument Co 


Burling Inst. Co. 
Cochraae Corp 
( es Eng Ir 
Foxt »(% 
Friez & Sons, In 
G-M I l 

r I 
Leeds & Northrup Cc 
Ma Neil Reg. ¢ 
M i R 
Powers Regulator Co 
( i 2 Mifg. ¢ 
Taylor Instrument Cos 
W Ir ( 


Temperature-Time 


Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Foxboro Co 
Friez & Sor Inc 
Johnson Service Co 
Leeds & Northrup Co 
Ma Neilan Reg. ¢ 
Minn. -Hor 1 R 
Powers Regulator Co 
C.J5.17 e Mfg. ( 
Taylor Instrument Cos 
W Ir ( 

Time 
Bristol Co 


Bre 
, 


own Instrument Co 


Foxboro Co 


Fri 

Ger 
h 

Ml 


VI 


Powers Regulator Co 
‘ , » Mfg 


” 


Wa 


ay! 


ez & Sons, Inc 
1eral Electric Co 
nson Service Co 
n-Neilan Reg. C 
H IR 
( 


lor Instrument Cos 
rd Leonard Elec 


Vacuum 


r ¢ 


Regula 
ey Meter Co 


iat ( 


wn Instrument Co 
‘hrane Cory{ 


ntinental Elec. Co 
Fox ro ( 


( 
N n Reg 
Hor R 


Powers Regulator Co 


Republic Flow Meters Co 


Tay! 


a \ 


or Instrument Cos 


Co 


( 


Inc 


Meters Co 


Corp 


Valve—Motor-Operated 
Askania Regulator Co 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Foxt 
Leeds & Northrup Co 
Mason-Neilan Reg. Co 
Minn. -H Reg. ¢ 
Powers Regulator Co 
Republic Flow Meters Co. 
( J. Taglia e Mfg. ¢ 

Taylor Instrument Cos. 
W Ir r. < 

Voltage A. C 
Ward Leonard Elec 
Whe Instr. ¢ 

COUNTERS—Magnetic 
Ward Leonard Elec. Co 

Revolution 
Br Co 


ro Co 


Co 


Brown Instrument Co 

Gaertner Scientific Cory 
Stroke 

Bristol C 


nal 


CUBIC FOOT BOTTLES 
American Meter Co. 

CURRENT RECORDERS 
Bristol Co 
General Electric Co 
Leeds & Northrup Co. 
Roller-Smith Co. 

CYCLE CONTROLLERS 
Bristol Co 


I es Corp 


Brown Instrument Co 
Foxboro Co 

C. J. Tagliabue Mfg. Co 
Taylor Instrument Cos. 
Wheel Instr 


CYCLE COUNTERS 
General Radio Co 
Westinghouse E.& M.Co. 

CYCLE RECORDERS 
General Electric Co 

CYLINDER GAGES 
Federal Products Corp 

DEMAND METERS 

Gas 


Fosboro Co 
Electric 

General Electric Co 

Westinghouse E.& M.Co. 
DEPTH GAGES 

Federa! Products Corp 
DIAL INDICATORS 

Federal Products Corp 
DIVIDING MACHINES 

Gaertner Scientific Corp 
DRAFT GAGES—See Gages 
DYNAMOMETERS 

General Electric Co 

Leeds & Northrup Co 

Rawson Elec. Inst. Co 

Veston Elec. Inst. Corp 
EARTH CURRENT 
METERS 





Kurman Electric Co 

Leeds & Northrup Co 

Rawson Elec. Inst. Co 

Roller-Smith Co. 
EBULLIOMETERS 

Cd e Mfg. Co 


ELECTRIC TELEMETERS 
—See Remote Metering 
Equipment 

ELECTRODES for pH 
G-MI Ir 
Il k i 


I & N I ( 

P E& 1 lr 
ELECTRONIC METERS 
General Electric Co 

General Radio Co 
Kurman Electric Co 
Leeds & Northrup Co 


Rawson Elec. Inst. Co 

Westinghouse E.& M.Co 

Weston Elec. Inst, Corp 
EXTENSOMETERS 

Riehle Div. Am. Mach 
FAULT FINDERS 

Leeds & Northrup Co 

Roller-Smith Co 

Rubicon Co 

Shallcross Mfg. Co 

Westinghouse E.& M.Co 
FLASH & BURNING 

POINT TESTERS 

C. J. Tas i 6 Mfg. ¢ 

Taylor Instrument Cos 
FLOW METERS 
Indicating 

Bailey Meter Co 

Bristol Co 
srown Instri 





ment Co 


I 

Cochrane Co 

Foxboro Co 

Friez & Sons, Inc 
Mason-TI‘eitan Reg. Co 
Pf b&B Ir 


Pioneer Instrument Co 
Republic Flow Meters Co 
C.J. 17 a Mfg. ( 


Taylor Instrument Cos 
Indicating & Recording 
American Meter Co 

tailey Meter Co 

tristol C 

grown Instrument Co 
: ne Cory 

mi 

ez & Sons, 

{ n-Neilar 

meer Instrument Co 

Republic Flow Meters Co 

I » Mfg. ¢ 
ment 





x 
'r Inc 
in Reg. C 


I 
I 
I 
( 
I 
I 
\ 
' 


Taylor Ir 
Integrating & Recording 
American Meter Co 

Bailey Meter Co 





Cochrane Corp. 
Br Instr 








wh iment ¢ 
Foxboro Co 
Mason-Neilan Reg. ¢ 
Republic Flow Meters ( 
( lagliabue Mfg 
Taylor Instrument C ° r 
FLUE GAS ANALYZERs Ss 
Brown Instrument (‘5 ason-Neil 
Charles Engel} j tepublic Fl 
Foxboro Co J. Taglia 
Leeds & Northrup Co aylor Inst 
Republic Flow Meters © essure-Tem 


C. J. Taglia sailey Met 
FLUXMETERS sristol Co 
Kurman Electric ¢ nant t 


Leeds & Northrup Cx ae 
Rawson Elec. Inst. ( oe Co 
Rubicon Co. af . aed 
FOOT CANDLE Republic F 
METERS eT Taplis 
Pfaltz & Bauer, In essure & V 


Bailey Met 
Bristol Co 
Brown Inst 
Cochrane ¢ 


Westinghouse E.& M 

Weston Elec. Inst. Cor 
FREQUENCY METERS 
Indicating 


James G. Biddle ( Fr xboro CC 
Bristol Co. Friez & So 
General Electric Co Mason-Ne 


Hickok Elec. Inst Republio F 
Leeds & Northrup (x 
Roller-Smith Co 
Westinghouse E.& M.( 
Weston Elec. Inst. Cor, 

Recording 
Bristol Co 
General Electric Co 
Leeds & Northrup Cx 
Westinghouse E.& M 

Standards 
General Radio Co 
Leeds & Northrup ¢ 

FRITTED GLASS 
Fish-Schurman Cory 

FURNACE ATMOS 
PHERE RECORDERS 
Brown Instrument ¢ 

FURNACE CONTROLS 
Askania Regulator ( 
Bailey Meter Co 
Bristol Co 
Burling Inst. Co 

Foxboro Co 


J. Tagiit 
Taylor Inst 
Rain 
Friez & So 
Taylor Inst 
Recording—I 
American ! 
Bailey Met 
Bristol Co 
Brown Ins! 
Cochrane ( 
Foxboro Ct 
Friez & S¢ 
Leeds & N 
Mason-Nei 
Pioneer In 
Republic F 
J. Tag 


Taylor Ins 


Strain 
Genera! El 


Vacuum 





riez & Sons, Inc Continenta 
Illin T ng | Bristol Co. 
Leeds & Northrup (« Brown Ins 
Minn. -Honeyw R Foxboro C 
Republic Flow M Friez & St 
C. J. Tag » Mfg General El 
Taylor Instrument Cos H-B Inst 
Wheelco Instr. C Republic F 
GAGES C.J. Tas 


Absolute Pressure 
American Meter (x 
Bailey Meter C 
Bristol Co. 

Brown Instrument (¢ 
Continental Elec. ¢ 
Foxboro Co Rey 
Friez & Sons. Inc G2 li 
OE awe ly ea 
[cs J I " ! 

Tayl 

Caliper 
Federal Products Cor 

Cylinder 


Taylor Ins 


Volume 
American 
Brown Ins 

Foxboro C 

blic ¥ 








r Instrument ( 





1l Products ¢ 

Dial Indicator 
Federal Products Cort 

Differential Pressure 
American Meter Cc 
Bailey Meter Co 
Bristol Co 
Brown Instrument ¢ 
Foxboro Co 
Pioneer Instrumer 


Republio Flow Meter 

Taylor Instrument Cos 
Draft 

Bailey Meter C 

Bristo! Co 

Brown Instrument Co 

Foxboro Co. 


Friez & Sons, In 
Republic Flow Meters ¢ 


Drill 

Bauscl & I mo Opt | 
Electric 

General Electr 
Flow 


American Meter Co 
Bailey Meter Co 
Bristol ¢ 
Brown Instrum 
Cochrane Corp. 
Foxboro Co 
Friez & Sons, Inc 
Mason- Neil Reg. ¢ 
Republic Flow Meters C 
ih I g e Mfg. ¢ 
Taylor Instrument Cos 
Grinding 
Federal Pr 
Liquid Level 
American Meter C 
Bailey Meter ¢ 
Bristol Co 
Brown Instrument ¢ 
Cochrane Corp. 
Foxboro Co 
Friez & Sons, Int 
Leeds & Northruy 
Mason-Neilan Reg. 
Pioneer Instrument C¢ 
Republic Flow Meters Co 
( Tagliabue Mf ) 
Taylor Instrument Cos 
Paper Thickness—Con- 
tinuous : 
Federal Products Corp 
Precision Measuring 
Federal Products Corp 


ent ( 


ducts Cor 











sure 
erican Meter Co 
ailey Meter Co 
ristol Co 
wn Instrument Co 
chrane Corp. 
xboro Co 
ez & Sons, Inc. 
ason-Neilan Reg. Co 


tepublic Flow Meters Co. 


J. Tagliabue fg. Cc 
aylor Instrument Cos 
essure- Temperature 
sailey Meter Co 
sristol Co. 
srown Instrument Co 
ychrane Corp. 
Foxboro Co 
Mason-Neilan Reg. Co 
Republic Flow Meters Co 
lagpliabue Mfg. ¢ 
Taylor Instrument Cos 
essure & Vacuum 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Cochrane Corp. 
Foxboro Co 
Friez & Sons, Inc 
Mason-Neilan Reg. C 
Republio —- Satins Co 
ig “ ig a 
Taylor Instrument COs 
Rain 
Friez & Sons, Inc. 
Taylor Instrument Cos 
Recording—Distance 
American Meter Co 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Cochrane Corp. 
Foxboro Co 
Friez & Sons, Inc 
Leeds & Northrup Co 
Mason-Neilan Reg. Co 
Pioneer Instrument Cc 
a Flow Meters Co 
| 


+ Mfg 


tayior Instrument Cos 


glia 


Strain 
General Electric Co 
Vacuum 
Continental Elec. Co 
Bristol Co. 
Brown Instrument Co 
Foxboro Co 
Friez & Sons, Inc 
General Electric Co. 
H-B Instrument ¢ 
a ilic Flow Meters Co 
ag id gz. 


Taylor Instrument Cos 


Volume 
American Meter Co 
Brown Instrument Co 
Foxboro Co 
Republic Flow Meters ¢ 
C. J. Tagliabue Mfg. Co. 


Wind 

Bristol Co 

Brown Instrument Co 

Friez & Sons, Inc 

laylor Instrument Cos 
Wire 

Federal Products Corp 
GAGE BLOCKS 

Ford Motor Co. 
GALVANOMETERS 

American Meter Co 
Biddle Co 
Brown Instrument Co 
General Electric Co. 
G-M Labs., Inc. 
Hickok Elec. Inst. Co 
Leeds & Northrup Co. 
Pfaltz & Bauer, Inc 
Rawson Elec. Inst. Co 
Roller-Smith Co 
Rubicon Corp 
Taylor Instrument Cos. 
rriplett Elec. Inst. Co 
Westinghouse E.& M.Co 


James G 


Weston Elec. Inst. Corp 
W Instr. ( 

Mirror 
Fish-Se hurman Corp 
G-M Labs 
Leeds & N ( 


Vacuum-tube 
Hellige, Inc 


Leeds & Northrup C 
GAS aa 
chasms 

Rubicon Co 

G. J. Tas i +Mfe. Ce 


Electrical 
Brown Instrument (« 
arles Engelhard 
I weeds & Northrup ¢ ‘0. 
GAS FLOW INDICATORS 
American Meter Co. 
Bailey Meter Co 
Foxboro Co 
— Flow Meters Co 
J. Tag » Mfg. ( 
eas LEAK INDICATORS 
Pioneer Instrument Co 
Taylor Instrument Cos 
GAS-METERS 
American Meter Co 
Bailey Meter Co 
Brown Instrument Co 
Foxb oro Co. 
w Meters ¢ 


Dry Test 
American Meter Co 
Foxboro Co. 

Wet Test 
American Meter Co 
Foxboro Co 

GLASS STRAIN 

TESTERS 

Gaertner Scientific Corp 
Pfaltz & Bauer, Inc 


GOVERNORS 
Pressure 
Americ 


nstrument Co 
Foxboro Co. 
Mason-Neilan Re 
ge Flow Meters Co 





Tay! te trument Cos 
Pump 

Bailey Meter Ce 

Mason-Neilan Reg. (¢ 

Repu I vy M ( 

( laglia a Mfg ( 

faylor Instr iment Cos 
GRADUATING wee 

Gaertner Scientific ( 
GRAVITOMETERS 

Ainerican Meter Co 
GROUND TESTERS 

s G. Biddle ¢ 
Ro ller-Smith Co 
Weston Elec Inst. Corp 


HARDNESS TESTERS 


Riehle Div. Am. Mach 
HELIOMETERS 
Gaertner Scientific Corp 
HELIOSTATS 
Gaertner Scientific Cort 
HIGH FREQUENCY 
APPARATUS 


General Radio Co 

Hickok Elec. Inst. ¢ 
Rawson Elec Inst Co 
Roller-Smith Cc 

rriplett Elec. Inst. Co 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corp 


HIGH VOLTAGE 

indicators 
Hickok Elec. Inst. ¢ 
Roller-Smith Co 
Shallcross Mfg. Co 
rriplett Elec. Inst. Cc 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corr 


Measuring Devices 
Bristol Co. 
General Electric Co 
Hickok Elec. Inst, ¢ 
Int. Resistance C 

Roller-Smith Cc 

Shallcross Mfg. Co 

Triplett Elec. Inst. ¢ 

Westinghouse E.& M.Co 

Weston Elec. Inst. Corr 


Testing Devices 
General Electric Co 
Hickok Elec. Inst. ¢ 
Leeds & Northrup Co 
Triplett Elec. Inst. Co 
Westinghouse E.& M.Co 


HOUR COUNTERS 
General Electric (< 
Westinghouse BE. & M.C\ 
Weston Elec. Inst. Cory 

HUMIDITY CONTROLS 

—See Controls 

HUMIDITY RECORDERS 

Wet & Dry Bulb 
Bristol Co 
Brown Instrument C¢ 


{ 
Friez & Sons, Inc 





Mason-Neilan Reg. (¢ 
Powers Regulator Co 
u. J agliabue Mfg 
Taylor Instrument Cos 
HYDROGEN-ION 
INDICATORS 


{Z & Ba 
n Cor 
HYDROMETERS 
ai ‘ 
e Miz i 
Tayi yr Instrument Cos 
HYGROMETERS 


Brown Instrument Co 


Pagliz ue Mfg. ¢ 
Tayi ir Instrument Cos 
'LLUMINOMETERS 
General Electric ¢ 
G-M Labs Inc 


Leeds & No 5 Hoag 
Pfaltz& B 
West inghouse E.& MC 


Weston Elec. Inst. Corp 
'NDICATORS—See Gages 
'NDUCTANCES 

General Radio Co 

Leeds & Northrup ¢ 

Rubicon Co 
'NSULATION TESTING 

EQUIPMENT 
es G. Biddle ¢ 

General Electric Cc 

I kok E Ir ( 

Leeds & N rthrup ¢ 

Roller-Smith Co 

Rubicon Cc 

Shallcross Mfg. C< 

Westinghouse E.& MC 
NTERFEROMETERS 

Gaertner Scientific Corp 
(INTERNAL SMALL 
HOLE GAGE 

jeral Pr 


—— Bag ‘SWITCHES 


Ge neral Radi 0 Co 
Leeds & Northrup Co 
Rut ) ie on Co 

ie Mfg. ¢ 


Triplett Elec Tnst. Co 


LABORATORY APPARATU 


Fish-Schurman ( 
Gaertner Scientific ¢ 
G-M Lat 
Bir 
Clits s 
Leeds & Northru 
Za 6b 


LACTOMETERS 
Taylor Instrument Cos 
LEAD TESTING GAGES 
Fede Products Cory 


LENSES 
Bausch & Lomb Opt. Co 


Gaertner Scientific Corp 
k. Leitz, In 


cEVELS 
Engineer's, Wye, Precision, 
Prism 
faltz & Ba In 
Taylor Instrument Cos 


LIGHT FILTERS 


Fish-Schurman Co 


LIGHT gtreod 


Fi sh - Sc -hurman Cort 
Gaertner Scientific Corp 
General Electric Co 
G M Laws., In 

f a2&bL Ir 
Westinghouse E.& M. ( 
Weston Elec. Inst. ( 


LIQUID LEVEL 
RECORDERS 

American Meter C 
Bailey Meter ¢ 
Bristol Co 
Brown Instrument ¢ 
Cochrane Corp 
Fox ( 
Friez & Sons, Inc 
ect = Ne j 





son Reg 
Reput ile Flo w Meters ( 
Taylor festnemend Ce 8 
Westinghouse E.&M. C 

MAGNETIC INSPECTORS 
Leeds & Ne orthrup Co 


Rub n 


MAGNETIC RELAYS 
Continental Electric Co 
Friez & Sons, In 
G-Al Labs Ir 
H-Bl 
Koiler-Smith Cc 
Ward Leonard Elec. Co 
Weston Elec. Inst. Corr 


MAGNETOMETERS 
Roller-Smith Cx 
Rubicon Co 

MAGNIFIERS 


Burrette, Scale, etc 
Gaertner Scientific Corp 


MANOMETERS 


Aluerican Sicler | 


i stul 
siuw i met ( 
a 


ALivtiulieiil 4 


Kepublic Flow Meters Ux 


MASTER CLOC KS_ 


Gaeiluer Scie © Corp 
Geteral Kile ( 
ee 


ehera ltadi 4 
H t 


ikuller- Smith ¢ 


Shal 


W ¢s 


MICROAMMETERS 
(seneral ble 


« 
tawson f I 
’ } ’ 
\ x eFE&aM { 


\ nk Inst. ¢ 
MICRODENSITOMETERS 


MICROFARADMETERS 
G ) 


MIC ROMETERS 
mic ROPHOTOMETERS 


mic ROSCOPES 


Biological 
, 0 
Brinell 
( S 
Inspectio 
Meas ing 
& 0) 
eS a e 
Lé 
Metallographic 
; & 7 oO 
I » | 
7 “oT 





IND 
ATER 





EATHER 











REPORTED FROM AFAR 


A gallery of unique precision instruments 
Indicating and Recording Wind Direc- 
tion, Wind Velocity, Water Level, Temper- 
ature and Humidity direct in percent 
elative. Electrical, on standard current 
supply. Refer all your Remote Recording 
Problems to Julien P. Friez & Sons, 
Incorporated, Baltimore, Maryland. 


Subsidiary of Bendix Aviation Corporation 


(> FRIEZ of BALTIMORE (2 
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December 


MEN“ 
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The 


nuf 
if 


Double 
withstand the severe vibration present in 
many plants. Maintenance charges will be a 
minimum. Use the Engelhard Double Suspen- 
sion Instruments and forget vibration. 


acturers of 


Gas 


DOES VIBRATION 
AFFECT YOUR 
INSTRUMENTS? 


Write Dept. 


CHARLES ENGELHARD, 


Ma 


Exhau 


Pyrometers 


Analysers, Flue Gas 


THE ENGELHARD 
DOUBLE SUSPENSION 
GALVANOMETER 


Resistance 


Analysers, 







ENGELHARD 
OOUBLE 
SUSPENSION 
GALVANOMETER 


METAL RIBBON 


TENSION SPRING 


Suspension construction will 


I 


INC. 
NEWARK, N. J. 


Thermometers, 


Thermocouples 














THI 


The EPPLEY 
PYRHELIOMETER 





For the determination and recording (with suitable 


auxiliary apparatus) of the intensity of 


SOLAR RADIATION 


Write for descriptive bulletin EF-2 


| EPLAB | 
EPPLEY 


NEWPORT, 


u 


L bait RAT IRY, 


fe 


INC, 


af 








INSTRUMENTS 


Page 


\l4 


Vol. 


10 


Petrographica, 
Bausch & Lomb Opt. Co 
E Leitz, Inc 
Pfaltz & Bauer, Inc 
pet ons hd 


Gaertner Scientific Corp 
MICROTOMES 
Bausc} héL omb Opt. Co 
Leitz, Inc 
Pfaltz & Bauer, Inc 
MILLIAMMETERS 


Bristol Co 
Charles Engelhard, Inc 
General Electric Co 
General Radio Co. 
Hickok Elec. Inst. Co 
Pfaltz & Bauer, Inc 
Rawson Elec. Inst. Co. 
Roller-Smith Co. 
Triplett Elec. Inst. Co 
Westinghouse E.& M. Co. 
Weston Elec. Inst. Corp 
MILLIVOLTMETERS 
Bristol Co. 
Brown Instrument Co 
Charles Engelhard, Inc 
Foxboro Co. 
General Electric Co 
Illinois Testing Labs 
Pfaltz & Bauer, Inc 
Pyrometer Inst. Co 
Rawson Elec. Inst. Co 
Roller-Smith Co 
Cc. J. Tagliabue Mfg. Co 
Taylor Instrument Cos 
Triplett Elec. Inst. Co 
Westinghouse E.& M. Co 
Weston Elec. Inst. Corp 
Wheelco Instr. Co 
MIRRORS 
Bausch & Lomb Opt. Co 
MODULATION METERS 
General Radio Co 
Triplett Elec. Inst. Co 
Westinghouse E.& M. Co 
Weston Elec. Inst. Corp 
MOISTURE CONTENT 
Apparatus 
Dietert Co., I. W 
C. J. Tagliabue Mfg. Co 
Controllers 
Brown Instrument C¢ 
MONOCHROMATORS 
Gaertner Scicntitic Corp 
MOTION RECORDERS 
Mechanical 
Bristol Co 
Foxboro Co. 
Cc. J. Taglia 
MOTORS 
Special Fractional HP 
General Electrie Co 
Minn. -Honeywell Reg. C 
Westinghouse E.& M. Co 
Synchronous 
Genera! Electric Co 
Minn. -Honeywell Reg. Co 
Pioneer Instrument Co 
Westinghouse E.& M. Co 
MOTOR STARTERS 
Friez & Sons, Inc 
General Electric Co. 
Roller-Smith Co. 
Ward Leonard Elec. Co 
Westinghouse E.& M. Co 
MULTIMETERS 
Rawson Elec. Inst. ¢ 
Shalicross Mfg. Co 
Triplett Elec. Inst. Co 
Westinghouse E.& M. Co 
MULTIPLE PEN 
RECORDERS 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
Foxboro Co. 
Friez & Sons, Inc 
Mason-Neilan Reg. Co 
Republic Flow el Co 
J. Tagliabue Mfg. Co 
MULTIPLIERS 
General Electric Co 
Int. Resistance Co 
Roller-Smith Co 
Shallcross Mfg. Co 
Westinghouse E.& M. Co 
Weston Elec. Inst. Corp 
NITRIC OXIDE METERS 
Rubicon Co. 
NOISE MEASURING 
SETS 


i@ Mfg. Co 


General Electric Co. 
General Radio Co. 
Westinghouse E.& M. Co 
OHMMETERS 
James G. Biddle Co 
General Electric Co. 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Roller-Smith Co 
Rubicon Co 
Shallcross Mfg. Co 
Triplett Elec. inst Co 
Westingnouse E.& M Co. 
Weston Elec. Inst. Corp 
Of. TESTING 
APPARATUS 
Friez & Sons, Inc 
General Electric Co 
H ckok Elec. Inst. Co 
C. J. Tagliabue Mfg. Co 
Taylor Instrument Cos. 
Westinghouse F.& M Co 
OPERATION RECORDERS 
Bristol! Co 
Foxhoro Co. 
Friez & Sons, Inc 
Roller-Smith Co 
C. J. Tagliabue Mfg. Co 
Electrical 
Bristol Co 
Rrown Instrument Co 
Foahoro Co 
Leeds & Northrup Co. 
Roller-Smith Co 
oe Tagi iabue Mfg. Co 
Taylor Instrument Cos 


OPTICAL BENCHES 
Gaertner Scientific Corp 
OPTICAL FILTERS 
Fish-Schurman Corp 
Gaertner Scientific Corp 
OPTICAL GLASS 
Fish-Schurman Corp 
OPTICAL PARTS 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
ORIFICE METERS 
Indicating & Recording 
American Meter Co. 
Bailey Meter Co. 
Bristol Co. 
Brown Instrument Co 
Cochrane Corp. 
Foxboro Co 
Mason-Neilan Reg. Co 
ea Flow Meters Co. 
ue Mfg. Co 
‘Taylor Instrument Vos 
Integrating 
American Meter Co 
Bailey Meter Co 
Bristol Co 
Brown Instrument C« 
Cochrane Corp. 
Foxboro Co 
Mason-Neilan Reg. Co 
Republic Flow Meters Co 
J. Tagliabue Mfg. Co 
Taylor Instrument Cos 


iglia 


ORIFICES, ADJUSTABLE 


American Meter Co. 
Suiley Meter Co 
Cochrane Corp. 
OSCILLATORS 
General Radio Co 
Hickok Elec. Inst. Co 
Leeds & Northrup Co. 
rriplett Elec. Inst. Co 
Westinghouse E.& M. Co 


Weston Elec. Inst. Corp 
OSCILLOGKAPHS 
Automatic 


General Electric Co 
Westinghouse E.& M.Co 
Cathode Ray 
Allen B DuMont Labs 
General Electric Co 
General Radio Co 
Hickok Elec. Inst. Co 
Westinghouse E.& M.Co 
OXYGEN METERS 
American Meter Co 
«. J. Tagliabue Mfg. Co 
PERMEAMETERS 
General Electric Co 
Leeds & Northrup Co 
Rubicon Co. 
PHOTOCHROMOMETERS 
Hellige, Ine 
PHOTO-ELASTICITY 
APPARATUS 
Gaertner Scientific Corp 
PHOTOELECTRIC CELLS 
Continental Elec. Co. 
Gaertner Scientific Corp 
General Electric Co. 
G-M Labs., Ine. 
Pfaltz & Bauer, Inc 
Westinghouse E.& M.Co 
Weston Elec. Inst. Corp 
PHOTOELECTRIC COLOR 
ANALYZERS 
Gaertner Scientific Corp 
General Electric Co 
General Radio Co 
Westinghouse E.& M Co. 
PHOTOGRAPHIC EXPOS 
URE METERS 
Westinghouse E.& M.Co. 
Weston Elec. Inst. Corp. 
PHOTOMETERS 
James G. Biddle Co. 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp. 
Leeds & Northrup Co. 
PHOTO- ee 
EQUIP NT 
Bausch & ro Opt. Co. 
KE. Leitz, Ine. 
Pfaltz & Bauer, Inc 
PIEZO ELECTRIC 
PLATE 


8 
Gaertner Scientific Corp 
PITCH DIAMETER 
GAGES 


Federa! Products Corp 
PITOT TUBE METERS 
Brown Instrument Co. 

Cochrane Corp. 
Foxboro Co 
Friez & Sons, Inc. 
Pione*r Instrument Co 
Republic Flow Meters Co. 
PLANIMETERS 
Automatic Flow Record 
Brown Instrument Co 
Cochrane Corp. 
Foxboro Co 
Linear 
Brown Instrument Co 
Cochrane Corp. 
Foxboro Co 
Radial 
American Meter Co 
Bailey Meter Co. 
Bristol] Company 
Cochrane Corp. 
Foxboro Co 
Square Root 
American Meter Co 
Cochrane Corp. 
Foxboro Co 
POLARIMETERS 
James G. Biddle Co 
Gaertner Scientific Corp 
POLARISCOPES 
James G. Biddle Co. 
Gaertner Scientific Corp 





POSITION RECORDE; 
Bailey Meter Co. 
Brown Instrument ( 
Bristol Cc ompany 
Foxboro Co 
Friez & Sons, Inc 
Hickok Elec. Inst. ¢ 
Republic Flow Meter 
Taylor Instrument ¢ 


POTENTIOMETERS— 
indicating 
James G. Biddle Co 


Bristol c ompauy 
Brown Instrument ( 
Foxboro Co 
General Electric C; 
Hellige, Inc 
Hickok Elec. Inst. ( 
Int. Resistance Co 
Leeds & Northrup ¢ 
Lewis Engineering 
ig ar on Co. 
J. Tagliabue Mfg 
'W estinghouse E.& M 
Weston Elec. Inst. ( 
Wheelco Instr. C 
Recording & Control! 
Bailey Meter Co 
Bristol Company 
Brown Instrument ( 
Foxboro Co 
Leeds & Northrup ( 
C. J. Tagliabue Mfg 
Wheelco Instr. Co 
POWER FACTOR MFTERS 
General Electric 
Hickok Elec. Inst 
Leeds & Northrup Co 
Roller-Smith Co. 
Westinghouse E.& M.( 
Weston Elec. Inst. ¢ 
PRESSURE BLOCKS 
(Rolling Mill) 
Baldwin- Southwark ( 
PRESSURE RECORDERS 
American Meter Co 
Bailey Meter Co 
Bristol Company 
Brown Jastrument (o 
Foxbe:o Co 
Reguitis Flow . oR Co 


J. Tagliabue Mf 
Tayior Instrument ( Cos 
PRISMS 


Gaertner Scientific Corr 
Pfaltz & Bauer, Inc 
PROCESS TIMING & 
SIGNALING IN- 
STRUMENTS 
Bristol] Company 
Brown Instrument ¢ 
Eagle Signal Corp 
Foxboro Co 
Gaertner Scientific Corp 
Genera! Electric Co 
Leeds & Northrup Co 
Mason-Nellan Reg. C 
Powers Regulator Co 
Rubicon Co. 
C. J. Tagliabue Mfg. ¢ 
Taylor Instrument Cos 
PSYCHROMETERS 
Recording 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Friez & Sons, Tic 
H-B Instrument ¢ 
c. J. Tagliabue Mtg. ¢ 
Taylor Instrument (os 
Sling 
Foxboro Co 
Friez & Sons, Inc 
H-B Instrument C 
Johnson Service Co 
Taylor Instrument (os 
PYRHELIOMETERS 
Eppley Lab.. Inc. 
PYROMETERS 
Optical 
Brown Instrument Co 
Leeds & Northrup ¢ 
Radiation 
Indicating 
Brown Instrument Co 
Leeds & Northrup Co 
Taylor Instrument Cos 
Wheelco Instr. Co 
Recording E 
Browr Instrument Co 
C. J. Tagliabue Mfg. C 
Taylor Instrument Cos 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co 
Charles Engelhard, Inc 
Foxboro Co 
Illinois Testing Labs 
Leeds & Northrup Co 
Lewis Engineering Co. 
Roller-Smith Co 
C. j. Tagliabue Mfg Co 
Taylor Instrument Cos 
Wheelco Instr. Co 
Indicating 
Bailey Meter Co. 
Bristol] Compapy 
Brown Instrument Co 
Foxboro Co 
Illinois Testing Labs 
Leeds & Northrup Co 
Lewis Engineering Co 
Rubicon Co. . 
C. J. Tagliabue Mfg. Co 
Taylor Instrument Cos 
Recording and Controlling 
Bailey Meter Co. 
Bristo] Company 
Brown Instrument Co 
Foxboro o 
Illinois Tes:ing Labs. 
Leeds & Northrup Co. 
C. J. Tagliabue Mfg. Co 
Taylor Instrument Cos 


owned 





surtace Co 
tristol Col 
trown Ins 
linois Te: 
ewis Eng 
J. Tagii 
aylor Ins 
yROMETE 
BRATIP 
tristol Co 
Brown Ins 
weds & N 
Rubicon C 
UARTZ, 0 
PARTS 
Gaertner § 
Pfaltz & I 
ASIATION 
Leeds & N 
Wheelco I 
aviO FRE 
OSCILL 
General 
Hickok Ek 
Leeds & N 
Triplett E) 
Weston El 
2AD10 SET 
Hickok El 
Shallcross 
Triplett E) 
Weston E! 
RADIO TES 
Hickok El} 
Rubicon C 
Shallcross 
Westingho 
RADIO TUE 
Hickok El 
Triplett E 
Weston El 
RECTIFIER 
REGULATO 
Controls 
RELAYS 
Electric 
Continent 
Eagle Sig 
Friez & S 
General E 
Q-M Labs 
H-B Instr 
Roller-Sin 
Triplett EF 
Ward-Leo 
Westingh« 
Weston E 
Light Sensit 
General E 
G-M Labs 
Pfaltz & |} 
Roller-Sm 
Westingh« 
Weaton E 
Pneumatic 
Powers Ft 
Timing 
Eagle Sig! 
REMOTE C 
EQuIP 
REMOTE W 
EQUIP 
American 
Ratley Me 
Bristol Cc 
Brown In: 
Foxhoro ¢ 
Friez & & 
General F 
Teeds & 
Mason-Ne 
Pioneer Tr 
Republic 1 
C.J. Tagl 
Wesatingh 
REMOTE V 
CONTR 
Brown In 
Farhara ¢ 
H-B Inst 
Mason Ne 
Republic | 
C. J. Tag) 
RESISTOR 
James G. 
General F 
General F 
Hickok FE] 
Int. Resis 
Leeds & ! 
Roller-Sn 
Rubicon ¢ 
Shalicros: 
Triplett F 
Ward Leo 
Weatingh: 
Weston FE 
RETICLES 
Fish-Sch: 
RHEOSTA’ 
James G. 
General I 
Q-M labs 
Int. Resis 
Rubicon ¢ 
Ward Lec 
Westingh 
SACCHARI 
H-B Inst: 
Pfaltz & 
C. J. Tag! 
Taylor Ir 
SAND TES 
MAC 
Dietert © 





Tem 


CLAUD 








A er Ae pe 





Surface Contact 
tristol] Company 
srown Instrument Co 
linois Testing Labs 
ewis Engineering Co 
J. Tagliabue Mtg. Co 
aylor Instrument Cos 
vy ROMETER CALI- 
BRATING SETS 
tristo] Company 
Brown Instrument Co 
weds & Northrup Co 
Rubicon Co. 
UARTZ, OPTICAL 
PARTS 
Gaertner Scientific Corp 
Pfaltz & Bauer. Ine 
ADIATION TUBES 
Leeds & Northrup Co 
Wheelco Instr. Co. 
aADIO FREQUENCY 
OSCILLATORS 
General Radio Company 
Hickok Elec. Inst. Co. 
Leeds & Northrup (o 
Triplett Elec. Inst. Co 
Weston Elec. Inst. Corp 
7ADIO SET ANALYZERS 
Hickok Elec. Inst. Co. 
Shallcross Mfg. Co. 
Triplett Elec. Inst Co 
Weston Elec. Inst. Corp 
RADIO TEST PANELS 
Hickok Elec. Inst. Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Westinghouse E. & M. Co. 








Ask for new 


” 


made by HaslerseBerne, Swityrland 


bulletin 





R.W. Cramer & Co. 67 Irving Place, New York.N.Y 














SC4LES 
Accurate Length 
Gaertner Scientific Corp 
Basis Weight 
Oifterentia: 
SCRIBERS 
Ford Motor Co 
SEXTANTS 
Gaertner Scientific Corp 
SHUNTS 
Kristo! Company 
General Electric Co 
Hickok Elec. Inst. Co 
Int. Resistance Co 
Leeds & Nortnrup Co 
Rawson Elec. Inst. Co 
Roller-Smith Co. 
Rubicon Co. 
Triplett Elec. Inst. Co 
Westinghouse E. & M. Co 
Weston Elec. Inst. Corp 
SHUNT METERS 
Bristol Company 
Roller-Smith Co 


Hickok Elec. Inst. Co. 
Triplett Elec. Inst Co 
Weston Elec. Inst. Corp 
RECTIFIERS 
REGULATORS—See 
Controls 
HELAYS 
Electric 
Continental Elec. Co 
Eagle Signal Corp 
¥riez & Sons, Inc 
General Electric Co 
Q-M Labs., Ine 
H-B Instrument Co 
Koller-Simith Co. 
Triplett Elec. Inst Co 
Ward-Leonard Elec. Co 
Westinghouse FE. & M.Co 
Weston Elec. Inst. Corp 
Light Sensitive 
General Electric Co 
Q-M Labs., Inc. 
Pfaltz & Baier, Inc 
Roller-Smith Co 
Westinghouse EF. & M (Co 
Weston Elec. Inst. Corp 
Pneumatic 
Powers Regulator Co 
Timing 
Eagle Signal Corp 
REMOTE CONTROL 
EQUIPMENT 
REMOTE METERING 
EQUIPMENT 
American Meter Co. 
Ratley Meter Co. 
Rristo] Company 
Brown Instrument Co 
Foxboro Co 
Friez & Sons, Inc 
General Electric Co 
Teeds & Northrun Co 
Mason-Neilan Reg. Co 
Pioneer Instrument Co 
Republic Flow Meters Co 
@ J. Tagliabue Mfg. Co 
Westinghouse F & M Cn 
REMOTE VALVE 
CONTROLS 
Brown Instrument Co 
Favhara Co 
H-B Instrument Co 
Mason-Neilan Reg. Co 
Republic Flow Meters Co 
C. J. Tagliahbue Mfg. Co 
RESISTORS 
James G. Biddle Co 
General Electric Co 
General Radio Co 
Hickok Elec. Inst. Co 
Int. Resistance Co 
Leeds & Northrup Co 
Roller-Smith Co. 
Rubicon Co 
Shallcross Mfg. Co 
Triplett Elec. Inst. Co 
Ward Leonard Elec. Co 
Weatinghouse F & M Co 
Weston Elec. Inst. Corp 
RETICLES 
Fish-Schurman Corp 
RHEOSTATS 
James G. Biddle Co. 
General Radio Company 
G-M Wahbs., Inc. 
Int. Resistance Co 
Rubicon Co. 
Ward Leonard Elec. Co 
Westinghouse EF & M.Co 
SACCHARIMETERS 
H-B Instrument Co 
Pfaltz & Bauer, Inc 
C. J. Tagliabue Mfg. Co 
Taylor Instrument Cos 
SAND TESTING 
MACHINES 
Dietert Co., H. W. 


Automatic 
Bristol Co 
Brown Instrument Co 
Eagle Signal Corp 
Fouxbotv Co 
Friez & Sons, Inc. 
Leeds & Northrup Co. 
Mason-Neilan Reg. Co. 
Pioneer Instrument Cu 
C. J. Tagliabue Mfg. Co 
Wheelco Instr. Co 
SINE BARS 
Ford Motor Co 
SMOKE ALARMS 
Bailey Meter Co 
Leeds & Northrup Co 
Weston Elec. Inst. Corp 
SNAP GAGES 
Federal Products Corp 
SPECIAL COILS 
Leeds & Northrup Co 
Rubicon Co. 
Ward Leonard Elec. Co 
SPECTROGRAPHS 
James G. Biddle Co 
Bausch & Lomb Opt. Cu 
Gaertner Scientific Corp 
Pfaltz & Bauer, Inc 
SPECTROMETERS 
James G. Biddle Co. 
Bausch & Lomb Opt. Co 
jaertner Scientific Corp 
Pfaltz & Bauer, Inc 
SPECTROPHOTOMETERS 
James G. Biddle Co 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
General Electric Co 
Pfaltz & Bauer, Inc 
SPECTROSCOPES 
Bausch & Lomb Opt. Co 
Gaertner Scientific Corp 
Pfalts & Rauer Ine 
SPEED INDICAYORS 
See Tachometers 
SPEED RECORNERS 
Bristol Company 
Brown Instrument Co 
Friez & Sons, Inc 
Gaertner Scientific Corp 
Leeds & Northrup Co 
Pioneer Instrument Co 
Westinghouse FE. & M Co 
SPEED REGULATORS 
Republic Flow Meters Co 
Ward Leonard Elec. Co 
SPHEROMETERS 
Gaertner Scientific Corp 
STOP WATCHES 
Fish-Schurman Co 
Cc. J. Tagliabue Mfg. Co 
STANDARD CELLS 
Kppley Lab., Inc. 
Rubicon Co 
Weston Elec Inst. Corp 
STRAIGHT EDGES 
Fora Motor Co. 
STRAIN GAGES 
—See Gages, Strain 
Recording 
STRESS-STRAIN 
RECORDERS 
STROBOSCOPES 
General Radio Co 
Weatinghouse F&M Cr 
SUNSHINE RECORDERS 
Friez & Sons, Inc 
Leeds & Northrun Co 
Pfaltz & Bauer, Inc 
Taylor Instrument Cos 
SURGE INDICATORS & 
RECORDERS 
General Electric Co 
Westinghouse EF & M Co 
SWITCHES. VACUUM 
Continental Elec. Co 


SYNCHROSCOPES 
Hickok Elec. Inst. Co 
Roller-Smith Co 
Westinghouse E. & M.u 
Weston Elec. Inst. (or, 

SYNCHRONIZATION 

FORKS 

Electrical 
General Kadio Co 
Leeds & Northrup (¢ 

TACHOGRAPH 
James G. Biddle Co 

1ACHOMETERS 
James G. Biddle Co 
Bailey Meter Co 
Bristol Company 
Brown Instrument Cu 
Foxboro Co. 

General Electric Co 
General Radio Co 
Pioneer Instrument Co 
Roller-Smith Co. 
Westinghouse E. & M. (x 
Weston Elec. Inst. Cort 

TACHOSCUPES 
James G. Biddle Co. 
Brown Instrument Co 

TELEMETERS—See 

Remote Metering 

TELESCOPES 
Bausch & Lomb Opt. Ur 
Gaertner Scientitic Corp 

TENSOMETER 
(Huggenberger) 

TESTING MACHINES 

Bending 
Riehle Div. Am. Mach 

CORE & MOLD 
Dietert Co., H. W 

Compression 
Riehle Div. Am. Mach 

Fatigue 

Friction 
Riehle Div. Aw. Mach 

Hai dness 
Kiehle Div. Am Mach 

impact 
Riehle Div. Am Mach 

Magnetic 
Kurmanu Electric Co 
Leeds & Northrup Co 

vil & Bearing Metal 
Kiehie Div, Am. Mach 

Kuad Material 
Kiehlie Div. Am. Mach 


Sand 

Dietert Co., H. W. 
Special 

Kiehle Div, Am. Mach 
Tensile 


Riehle Div. Am. Mach. 
Torsion Impact 

Westinghouse EK. & M. Co 
Torsion 

Riehle Div. Am. Mach 
Transverse 

Riehle Div. Am. Mach 
Universal 

Riehle Div. Am. Mach 


THERMIONIC RECTI- 
1ERS 


General Electric Co 
Westinghouse E. & M.(o 
THERMO-JUNCTIONS 
(Electric) 
General Radio Co 
Hickok Elec. Inst. Co 
Rawson Elec. Inst. Co 
Roller-Smith Co 
Rubicon Co. 
C. J. Tagliabue Mfg. Co 
THERMO-VOLTMETERS., 
AMMETERS 
General Radio Company 
Hickok Elec. Inst. Co. 
Rawson Klec. Inst. Co. 
Roller-Smith Co 
Triplett Elec. Inst. Co 
Westinghouse E. & M. Co 
Weston Elec. Inst. Corr 
THERMOMETERS 
Gas Filled 
Bailey Meter Co 
Bristol Co 
Forhoro Co 
H-B Instrument ¢ 
Mason-Neilan Reg. Co 
Republic Flow Meters Co 
«. J. Tagliabue Mfg. Co 
Taylor Instrument Cos 
Mechanical 
Brown Instrument Co 
Foxboro Co 
Friez & Sons, Inc 
H-B Instrument Co 
Mason-Neilan Reg. Co 
Powers Regulator Co 
C.J. Tagliabue Mfg. Cc 
Weston Elec. Inst. Corp 
Wheelco Instr. Co 





Temperature Control Instruments 


CLAUD S. GORDON CO., Cleveland-Chicago-Indianapolis-Pittsburgh 
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There’s One Near You 


In every major industrial City, sixteen in 
all, there is a Federal branch office or 
sales agency ready to give you special 
ized co-operation on your precision 
measuring requirements 

At Detroit a complete stock of instru 
ments and parts is maintained as well as 
a complete repair service, which com 
plements the same service rendered from 
Providence 


Avail yourself of the services of the 
nearest representative 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy Street + Providence, R. |. 
Postal Telegraph Printer — Providence FD 
Western Union Telegraph Printer Providence SC 
Telephone Williams 0250, 0251, 0252 








There is a type for 
every requirement 


Send for Catalog 





DIAL INDICATORS 


and GAUGES 

















Se Multiflex Galvanometer is a 
vanometer in which illuminating 


one housing. By multiple reflection 


mirrors a light ray of 1 m length is reflected in a 


housing 9” high. 


Sensitivity from approx. 2x 10° A 


x 10°’ A p/div. Internal resistance from approx 


60 Ohm to 5000 Ohm. 


Particulars on Request 


Pfaltz & Bauer, Inc. 


EMPIRE STATE BUILDING, NEW YORK 


INST 


December 


DR. B. LANGE 


MULTIFLEX 
GALVANOMETER 


e \ spec 
mentti 
nd 1 
small 

@As s 
Mit 
Te 

e\ sin 

e | 

} f 


light pointer, scale and shunts are assembled in 


p div. to 1.5 


cles 


mirror gal 


apparatus, 


from four 
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When you want accurate and de 
pendable automatic temperature or 
humidity control for Air ¢ 


ystems or 


conditioning 
Industrial Processes call in 
a Powers engineer. With a very com 
plete line of self-operating and com 
pressed air operated controls we are 


wellequipped to fill your requirements. 


THE POWERS REGULATOR 
CO., 2734 Greenview Ave., CuHicaco, 


43 Cultes— See your phone directory. 


of Temperature and 


15 Y ears x Humidity Control * 


POWERS 


* TEMPERATURE AND * 
HUMIDITY CONTROL 

























ROLLER-SMITH announces 





The 
New Type 
REF 


Automatic 


VOLTAGE 


device has no moving parts, no moving 

ntacts, no tubes. In fact it will last a lifetime 
without any maintenance expense and without any 
attention 

This Roller-Smith REF AUTOMATIC VOLTAGE 
REGULATOR provides a source of constant volt- 
ige tor many laboratory and production applications 
testing, life tests on lamps, instru- 
libration, etc. 


such as mete! 
ment c 
Available now in 1, 24, 5, 


J 744 and 10 KVA sizes 
New Catalog J-10, Section 1 


OLLER-SMITH COMPANY 


Electrical Measuring and Protective Apporatus 


Send for your copy of 


MAIN OFFICE WORKS 
Bethlehem, Pa 


SALES AGENTS IN PRINCIPAL CITIES IN U.S.A. AND CANADA 


w worth Bidg New York 











INSTRUMENTS 


Mercurial 
mpany 








, Inc 
tner Belentific Corp 
H-B Ir 1 
Johnson Service C¢ 
P ‘ The 
C. J. Tag > Mfg 


Taylor Instrument (os 
Resistance 
Bailey Meter Cc 
Bristol Comy 
Brown Ir 





Leeds & Northrup ¢ 
Lewis Engir ng ( 
Rubicon Co 
Cc. J. Tag » Mfg. ¢ 
Westinghouse FE. & M. Co 
Weston I Inst. Cor 
Whee Ir ( 
Vapor-Tension 
Bailey Mete 
Bristol Company 
Brown Instrument ¢ 
Forhoro C 
H-B Inst nt ¢ 
| Mason-Neilan Reg. ¢ 
| P wers Reguiat ré 
| ( T ANS ( 
Taylor strane mt ¢ 
| Wet & Dry Bulb 
| Bristol Company 
| Brown Instrument ¢ 


| Foxboro (« 


Friez & Sons, Inc 
H-B It 1 nt ¢ 
Johnson Service Co 
Leeds & Northrup ¢ 





Taylor Ir triiment Cos 
THERMOPILES 

Jaertner Scientific Corp 

Rubicon Co 
THERMOSTATS 

Bristol Comnany 

Rrown Instrument ¢ 

wag Inst. Co 


h-Schurman (¢ 


r xhoro ¢ 
Friez & Sons. Inc 
Hickok Elec. Inst Co 


Tahnson Service Cr 


— _— 
er-Smith € 
i sting! E. & M.¢ 
Variable os 
TRANSITS. 
Astronomical 
Gaertner S I 
Pocket 
ri ‘ 
1RANSMITTANCY 
mp ay ag 


Pfa ae , 
WW t I : M. t'o 
TUBES, “CATHODE- RAY 


Allen B. DuMont La 
TUNING FULKS— 
Electrically Drive: 


Gaertner Scientit ( 
General KE ‘ 
Ger il Kad ( 
Leeds & N hrup ¢ 
Rubicon Cc 


TURBIDIMETERS 
Bausch & Lomb Opt. C¢ 


Gaertner Scientific Cor, 
Hellige, I 
Pfaltz & Bauer, Ir 


U-TUBE MANOMETERS 
American Meter (¢ 
Bailey Meter (< 





Br 1c npany 

Bre Instrument ¢ 

H 1 nt ¢ 
ioneer Instrument Co 
Republic Flow M ( 


( J lag + Mfg. ¢ 
raylor Instrument Cos 
VACUUM RECORDERS 


bailey Meter Co 





Repu ie Flow Meters Co 
» Mfg. ¢ 


Tay ‘yo ent Co 
VACUUM TUBE BRIDGES 
General Radio Company 

Leeds & Northrup ¢ 
VACUUM TUBE 
VOLTMETERS 
General Electric ¢ 
Genera! Radio ¢ 
} | 


We n Elec. Inst. ¢ 
VALVE POSITIONERS 
Askania Regulator ¢ 


C.J. Tagliahue Mfg (¢ Foxboro ¢ 
Taylor Inctrument © VALVES 
THERMOSTATIC BELLOWS Automatic Shut-Ort 
Clifford Mfg. Co Askania Kegulator Cx 
THERMOSTATIC Bristol Company 
BIMETAL Brown Instrument Cc 
W. M. Char ( Foxb ( 
General Plate ¢ Friez & Sons, In 
THICKNESS GAGES H-B it nt | 
Federal Products Cort johnst . Service Co 
TIME METERS yer, Fao 
Friez & Sons, Inc Mason-Neilan Reg. C 
General Electric ¢ Powers poe ator CO 
Tweds & Northrun C ‘ la Itg. ( 
Westinghouse BF & M ¢ : tyl inate ment ¢ 
\ ( 


Weston Flee Tnst Corr 
TIME OPERATION 
RECORDERS 
Bristol Company 
Foxhoro Co 
Friez & Sons, Inc 
C. 7. Tag e Mfg. Ce 
TIME RECORDERS 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Friez & Sons, Inc 
General Electrie Co 
TIME SWITCHES 
General Electric ¢ 
Westinghouse EF & Mr 
TIMERS 
Eagle Signal Corp 
General Electric Co 
Leeds & Northrun Co 
Rawson Elec. Inst. Co 
Rubicon Co 
C.J. Tagliahbue Mfg. C 
rTORSIOGRAPHS 
TOTALIZING 
INSTRUMENTS 
American Meter (Co 
Bailey Meter Co 
General Electric C 
Pioneer Instrument (Co 
Republic Flow Meters Co 
( Tagliabue Mf ( 
“AD. ighouse FE. & M. Cr 
TOTALIZING RELAYS 
Electric 
General Electric 
Leeds & Northr 
TRAM POINTS 
Ford Motor C 
TRANSFORMATION 
POINT RECORDERS 
Brown Instrument Co 
Leeds & Northrup Co 
( Tagliahue Mf C« 
TRANSFORMERS 
(instrument) 
Friez & Sons, Inc 
General } 











Back Pressure 
American Meter (« 
Mason-Neilan Reg. (¢ 
Republic Flow M ‘ 
Balanced 
Bailey Meter Cc 
srown Instrument Co 





( 
zr ( 
( 
Diaphragm 
Bailey Meter Co 
Rristol Company 
Brown Instrument (¢ 


Taylor Instrument Cos 
Differential 
American Meter Co 
Mason-Neilan Reg. C 
Electricaliy Operated 
Bristol Company 
Rr own Instrument Co 


Mason-Neilan Reg C 


Minn. -Honeywell Reg. ¢ 

Cc J | »Mfe. ( 

Tay r Instrument ( 

Ww Inst ( 
aero 


wers Regulator ¢ 


“cee Operate d 





t Co 





Pilot 
Mason -Neilan a Reg. 
Powers Ke 


Repul Fi W M 
Pressure Reliet 


P ropor tional Air. Gas 
American Meter 
Askania Reg 
Brown Instrumer 
Mason -Neilan 
Republic F 
( I 
Wheelco Instr. ( 
Reducing 
Askania Regulat 





Sailey Me ( 
Brown Instr r 
Mason-Ne n R g 
Powers Reg 

Republic Fi w Met ers 
‘ ] I g 
lay es aivetpai . 
Wheelco Instr. ¢ 


Regulating 

American Meter ¢ 
Askania Regulator ( 
Bailey Meter Co 
Bristol Co 

Rrown Instrument ¢ 
Foxboro Co 

Friez & Sons. In 

; hnson Service Co 





Wheelco Ir 
VENTURI METERS 


Railey Meter ¢ 


Ir 





wn Instrument ¢ 


Pioneer Instr 
Republic Flow Meter a 


VIBRATING-REED 
INSTRUMENTS 
Tames G. Biddle ¢ 
VIBROGRAPHS 
VISCOSIMETERS 
Fish-Schurman ¢ 
Friez & Sons Tne 
ae 
VOLTAGE DIVIDERS 
General Ra 
Int. Resistance C 
Rubicon Co 
Shallcross Mfg. ¢ 
Ward Leonard Ele ( 
VOLT-AMMETERS 
General Electric ¢ 
Hickok Elec. Inst. ¢ 
Roller-Smith Co 
Westingh 
Weston Elec. Inst. ¢ 
VOLTMETERS 
Electrostatic 
General Electric Co 
Rawson Elec. Inst. ¢ 
Roller-Smith Co 
Triplett Elec. Inst. (c 
Westinghouse E. & M. ¢ 
Indicating 





Rawson Elec. Inst. ¢ 
Roller-Smith Co 
en Elec. Inst. ¢ 
inghouse EK. & M 
West on Elec. Inst. Cort 
Recording 
Rriatol Company 
General Electric Co 
Leeds & Northrup Ce 
Noller-Smith Co 
Westinghouse FE. & M. ¢ 
Thermionic Rectifier 
General Radio Co 
WATER METERS 
Railey Meter Co 
Rrown Instrument ¢ 
Foxboro Co 
Mason-Neilan Reg. ¢ 
Repub -ae Flow Meters Co 
1 oe Mf ( 
warns TESTERS 
James G. Biddle Co 
WATTHOUR METERS 
General Electric ec 
Westinghouse FE. & M ¢ 
WATTMETERS 
indicating 
Genera! Electric 
Hickok Ele Inst. Co 
Rawson Elec. Inst. C 
Roller-Smith ¢ 
Westinghouse E. & M. ' 
Weston Elec. Inst. Cort 
Recording 
Bristol Company 
Genera! Electric ¢ 
Roa} Smith Co 
Westinghouse EF. & M. ¢ 


WAVEMETERS 





LITTELFUSE LAB., 4250 Lin 





coln Ave., Chicago, III. 


General Radi» ¢ Foxboro ( Ganmral Radio Co 
Hickok Elec. Inst Friez & Sor I : 
RNoller-S on ( r is &N p WIRE GAGES i 
Rubicon Co Ml n-Neilan Reg. ¢ Federal Products Cort 
Trinlett Elec. Inst. ¢ ‘YT H R ( x. RAY SPECTROMETERS 
Wectine? eK. & M. ( ( I \ y ; & Lomb Opt. ¢ 
Weston Elec. Inst. Cort W ( Gaertner Scientific Cort 
expen y fusing with Ir ument LITTEL 
\ : Rad High Voltage. Aircraft 
Ind 1 types of Fuse Mountings 
€ today and insure against 
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ANUFACTURERS’ 


NEW LITERATURE 


In this department we report ALL pieces of NEW literature pertaining to Instrumentation 


eceived from the manufacturers. Readers may secure without cost (unless noted) any or all 
tems reported here, by filling out and mailing the prepaid post-card. 





E388 Clinical Instruments. 56-page 
6 9” General Catalog describes 
complete line of clinical thermometers, 
hypodermic syringes and needles, etc. 
Eisele & Co., 400 First Ave., N., Nash- 
oe 
ville, Tenn. 


E389 Temperature Equipment. 6-page 
envelope size Bulletin No. 102A is a 
highly condensed catalog of industrial 
instruments. It includes also hydrome- 
ters, etc. H. O. Trerice Co., 1420 W. 
Lafayette Blvd., Detroit, Mich. 


E390 Bin Level Indicator. 8-page 
envelope size leaflet describes the 
“Bin-Dicator” for signalling and con- 
trolling the level of bulk materials in 
bins. The Bin-Dicator Co., Detroit, 
Mich. 


E391 Solenoid Valve. 4-page 812” 

11” Bulletin 401 describes new 
Model 73-RB; 4-page 812” * 11” Bul- 
letin 405 describes Model 71-B for 
water service. Automatic Products 
Co., Milwaukee, Wis. 


E392 High-pressure Valves. 4-page 
812” < 11” bulletin illustrates and de- 
scribes new Hancock Duravalve with 
integral Stellite seat for high-pressure 
high - temperature service. Hancock 
Valve Div., Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn. 


E393 Resistance and_ Insulation 
Measurements. 4- page 754” & 10%” 
Bulletin 385 describes improved ohm 
scales for “Meg” and “Super Meg” 
insulation testers. 8-page 73%” 1034’ 
Bulletin 1540 describes several types 
of ‘“Megger” direct-reading ohmme- 
ters. 4-page 7%” « 10% Bulletin 
1545 describes midget megger testers. 
James G. Biddle Co., 1211-13 Arch St., 
Philadelphia, Pa. 


E394 Electric Flow Meters. 4-page 
8'2” < 11” Bulletin 494 illustrates ap- 
plications and outlines the special fea- 
tures of Bristol’s New Electric Flow 
Meter. The Bristol Company, Water- 
bury, Conn. 


E395 “The Oscillographer.” The 
August - Sept. issue of this 8 - page 
6” & 9” house-organ features articles 
on television in Europe and on oscil- 
lograph amplifier design. Allen B. Du 
Mont Laboratories, Inc., 532 Valley 
Rd., Upper Montclair, N. Y. 


E396 Room Temperature Control. 
20-page 914,” 614” booklet entitled 
“And then... we turn on the heat,” 
describes “Heat Accelerating” thermo- 
stat, is written for the layman. Min- 
neapolis - Honeywell Regulator Co., 
Minneapolis, Minn. 


E397 Combustion Safeguard. 8-page 
810” & 11” Bulletin No. 1101 describes 
the “Flame-Otrol” gas burner safety 
device, illustrates typical installations, 
covers also solenoid valves. Wheelco 
Instruments Co., 1933 S. Halstead 
St., Chicago, II. 


E398 Dry Chemical Feeder. 4-pag: 
812 < 11” Form 2070 describes dry 
material feeder with 
automatic proportional feed wit! 
quantity or rate fluid meters. The 
Permutit Company, 330 W. 42 St., 
New York, N. ¥; 


provision fo. 


E399 Polariscope. 4-page 4!', 
8” leaflet describes the Marks Pola) 
ized Colomat, which includes | 
source and analyzer for rapid in- 
spection of products. Polarized Prod 


j ) 
ucts Corp., Whitestone, L. I., N. Y. 


E400 Sound Devices. More than 100 
commercial sound products, including 
P-A and sound-re-inforcement equip- 
ment, inter-office communications sys- 
tems, amplifiers, speakers, micro- 
phones, etc. are described in new 36- 
page catalog. Commercial Sound Sec 
tion, RCA Manufacturing Co., Cam- 
den, N. J. 


E401 Radio Service Manual. 200- 
page pocket-size book covers volume 
controls, resistor-tube replacements, 
circuit diagrams, servicing hints, bal- 
last data, attenuator data, etc. Claro- 
stat Mfg. Co., Inc., 285-7 N. 6th St., 
Brooklyn, N. Y. 


E402 “Flocontrol” Valves. 
81.” * 11” Bulletin 7500-G is devoted 


S-page 





entirely to this type of valve whi 
has an indicating scale. Hancock Valve 
Division, Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. 


E403 Amplifiers. Four new mimeo 
graphed 8!2 11” sheets for inser- 
tion in binder, covering new types of 
sound-system amplifiers. Commercial 
Sound Section, RCA Mfg. Co., Ince., 
Camden, N. J. 

E404 Combustion Safeguard. 4-page 
816” X 11 Form 205, superseding 


Form 95-842, describes new type of 
INSTRUMENTS 
Pittsburgh 


Please have the following catalogues, etc., reviewed in this issue sent to me. 


Numbers 


I also desire further information concerning the following 


(Write page number and name of company) 
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»graph. 4-page 


Dynamometer. 


and Resistance 


’s Foundry Visitor.” 


2 Industrial Thermometers. 24 


! I also desire further information about the following new products described in this 


nonth’s ““New Instruments’ Department 


sroducts advertised in this issue. 








hygrometers, U gages, mercurial vac 
uum gages and mercurial barometers. 
C. J. Tagliabue Mfg. Co., Park & 
Nostrand Aves., Brooklyn, N. Y. 


E413 Heating, Ventilating & Ai$r 
Conditioning Instruments. 48 - page 


. 11” condensed catalog and price 
covers all Minneapolis-Honeywell 
rols and control systems including 

new National pneumatic controls, also 

Brown indicating, recording and con- 

rolling instruments. Minneapolis- 


Honeywell Regulator Co., Minneapolis, 
Mint 


E414 Pyrometers. 8-page 812" 11” 
Bulletin No. 503 describes indicating 
pyrometers in edgewise and other 
switchboard forms, portable forms, 
combination indicators and multiple 
switches, etc. Wheelco Instruments 
Co., 1933 So. Halsted St., Chicago, Iil. 


E415 “Sensitive Temperature Con- 
trols for Science and Industry” is 
title of 12-page 842” « 11” catalog 
if precision thermoregulators and re- 
lays. H-B Instrument Co., Inc., 2500 
N. Broad St., Philadelphia, Pa. 


E416 Generator Voltage Regulators. 
l-page S'*s 11” bulletin describes 
new vibrating type regulator for in- 
stallations subject to large load fluc 
tuations. Ideal Commutator Dresser 
Co., Sycamore, III. 


E417 Optical Pyrometers. 6-page 
81. 11” Catalog No. 90 describes 
the new ‘“Bi-optical” and the new 
“Micro-optical” pyrometers said _ to 
present the solution of the emissivity 
problem. Pyrometer Instrument Co., 
103-05 Lafayette St., New York, 
N. 


E418 “Baldwin-Southwark.” The 
November issue of this 24-page 812 

11” house organ features articles 
n tropical Diesels, bushing press, 
sponge iron, ete. Baldwin-Southwark 
Corp., Philadelphia, Pa. 


E419 “Brush Strokes.” The Novem 
ber issue of this 12-page pocket-size 
nouse organ contains an engineering 
article on the “Transfilter’” and on 
microphone uses. Brush Development 
Co., 3322 Perkins Ave., Cleveland, 


Ohi 


£420 Polarizing Microscope Attach- 
ment. 8! 11” leaflet describes units 
which convert a standard microscope 


Postage 
Will be Paid 


by 


Addressee 


ISTRUMENTS PUBLISHING COMPANY, 


into a polarizing instrument; also the 
“Labscope,” a self-contained polariz- 
ing strain tester. Polarizing Instru- 
ment Co., 8 West 40 St., New York, 
No Ys 


E421 “The Oscillographer.” October- 
November issue of this 4-page 6” 
91.” house organ features a technical 
article on materials testing with the 
oscillograph, also describes new tele- 
vision tubes and a pre-recording oscil- 
lograph. Allen B. Du Mont Labora- 
tories, Inc., 532 Valley Rd., Upper 
Montclair, N. J. 


E422 Pyrometers. 25” « 19” broad- 
side folding to 912’ 614”, dramat- 
ically presents a line of special vibra- 
tion-proof indicating pyrometers for 
automotive and aircraft laboratories 
and instrument-board equipment. 
Lewis Engineering Co., Naugatuck, 
Conn. 


E423 “B & L Instrument Bulletin.” 
Issue No. 25 of this 842” & 11” 
mimeographed house organ features 
microscepe equipment for dust inves- 
tigation. Bausch & Lomb Optical Co., 
615 St. Paul St., Rochester, N. Y. 


E424 “Chemical and Biological Lab- 
oratory Instruments” is the title of a 
100-page book describing maker’s 
latest developments. Available with- 
out charge if requested on business 
stationery. American Instrument Co., 
Silver Spring, Md. 


E425 TAG Manual for Inspectors 
of Petroleum. Edited by R. L. Wil- 
helm. Cloth bound, 514” 1%", 
143 pages. This 24th edition of a 
handbook which has won for itself a 
unique place in oil laboratories 
throughout the world describes every 
accepted test for every petroleum 
product and contains numerous use- 
ful tables. New material includes re- 
visions of Test Numbers 5, 7, 9, 11, 
14, and of three tables. Sent free 
when requested on the letterhead of 
your laboratory. C. J. Tagliabue Mfg. 
Co., Park & Nostrand Aves., Brook- 
lyn, N.Y. 


E426 Steam-plant Instrumentation. 
32-page 7%4 < 1012” Catalog N-33- 
163 covers steam-plant temperature 
measurements from boiler furnace to 
turbine, shows where temperatures 
are taken, explains methods of meas- 
urement, describes operation of indi- 
cating, recording and_ controlling 
equipment, illustrates instruments 


No 
Postage Stamp 
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If Mailed in the 
United States 











BUSINESS REPLY CARD 


FIRST CLASS PERMIT No. 1441, Sec. 510, P.L.&R., PITTSBURGH, PA. 








1119 Wolfendale Street, 


Pittsburgh, Pa. 





suitable for steam-plant use. Leeds ¢ 
Northrup Co., 4955 Stenton Av 
Philadelphia, Pa. 


E427 Demagnetizing Equipment, et, 
Three 812” 11” circulars describ 
electric etchers, demagnetizing a; 
spot welders. R. B. Annis Co., India) 
apolis, Ind. 


E428 “More Modern Laboratory Ap 
pliances” is title of 90-page 7}, 
1042” catalog supplement to Fisher’ 
1050-page book of laboratory appara 
tus. It is available free of charge t 
laboratories. Fisher Scientifie (C 
Pittsburgh, Pa. 


E429 Portable Brinell. Broadsid 
folding to envelope size describ: 
portable hardness testing equipment 
originally designed for inspecting rai 
welds on right-of-way. Teleweld, Inc., 
Railway Exchange Bldg., 80 E. Jack 
son Blvd., Chicago, III. 


E430 Steam Traps. 30-page 812’ 
11” “Sareo Hook-up Book” is an in 
novation in the steam trapping field, 
containing at least 75% technical ma 
terial mostly in the form of diagrams. 
Sarco Co., 183 Madison Ave., New 
York, N. Y. 


E431 Recording Voltmeters and Am- 
meters. Recent improvements in Bris 
tol’s recording voltmeters and am 
meters are outlined; sample chart 
records are included; facts are given 
regarding applications in public util 
ities, chemical, ceramics, rubber and 
plastics, pulp and paper, food, and 
dairy. The Bristol Company, Wate: 
bury, Conn. 


E432 Counting and Registering In- 
struments. New condensed bulletin, 
folding to envelope size, describes line 
of stroke counters, revolution count 
ers, lumber meters, lineal registering 
instruments, can & bottle counters, 
and “specials.” Durant Mfg. Co. 1925 
N. Buffum St., Milwaukee, Wis. 


E433 “The General Radio Experi- 
menter.” The November issue of this 
8-page 6” xX 9” house organ features 
a technical article on a_ radio-fre 
quency source for the laboratory, also 
describes a new adjustable attenuator. 
General Radio Co., 30 State St., Cam 
bridge A, Mass. 


E434 Temperature Control. Singl 
sheet 812” X 11” Bulletin RS-1 de 
scribes new remote temperature r¢ 
setting systems for the H & B All 
Range temperature controller. B. O 
Bushnell, 541 N. Kings Rd., Los 
Angeles, Calif. 


E435 Polaroid and Polarized Light. 
16-page 512” X 8%” booklet gives 
details of new polarizing medium and 
basic principles of its correct appli- 
cation. Priced at fifty cents but avail- 
able without charge to INSTRU 
MENTS subscribers. The Polarizing 
Instrument Co., 8 West 40 St., New 
York, N. Y. 


E436 COz Meters. Single sheet 9 
12” leaflet on combustion efficiency 
through metering CO» in the boiler 
room. The Hays Corp., Box 299, Mich- 
igan City, Ind. 


E437 Automatic Timers. A binder 
of six 812” 11” sheets covers mak- 
er’s line of portable and_ built-in 
timers and describes their correct 
applications for numerous purposes. 
Walser Automatic Timer Co., Gray- 


bar Bldg., New York, N. Y. 
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MODULATED OSCILLATOR 
TYPE 684-4 


no. 108 
GENERAL RADIO CO 
CAMBRIDGE MABE USA 





HIS new G-R general-purpose modulated radio-frequency oscillator fills 
a long standing need for a source of r-f power covering practically all of 
the useful radio spectrum, with good output and stable frequency. ‘ts ad- 
vanced electrical and mechanical design includes a number of features which 
combine to make it an extremely useful laboratory driver with many 
operating conveniences. 





CHECK THESE FEATURES 

I WIDE FREQUENCY RANGE—2%.5 kc to 50 Mc—direct reading to 30 Mc—calibra 
tion chart 30 to 50 Me. 

2 OPEN TUNING SCALE—effective scale-length of 38 feet between 9.5 ke and 
30 Mc! 

*3 IMPROVED TUNING CONDENSER—cast aluminum one-piece frame—ball bear 
ings—four spring contacts to rotor. 

f VERY STABLE OSCILLATOR—frequency calibration good to 1°—excellent 
for approximate frequency measurements. 

2 HIGH OUTPUT VOLTAGE—25 volts at 100 ke; 30 volts at 1 Mc; 5 volts at 15 
Me; 1.5 volts at 30 Me. 

& BUILT-IN VOLTAGE REGULATOR—regulated power supply insures constant out 
put voltage over normal fluctuations in line voltage. 

7 CUTPUT AMPLIFIER— isolates oscillator from output circuit—effects of modu 
lation and load variations on frequency are negligible. 

$1,000 CYCLE INTERNAL MODULATION—supplied by modulating oscillator 
1,000 cycle terminals on panel for a-f testing. 

9 BUILT-IN DETECTOR—for obtaining heterodyne beats when oscillator is not 
modulated. 


10 A-C OR BATTERY POWER SUPPLY—models available for a-c or battery oper 


ation. The a-c model has built-in voltage regulated power supply. 


TYPE 684-A MODULATED OSCILLATOR: A-C Power Supply.... .. $340.00 


Battery Power Supply......$320.00 


@ Write for Bulletin 210 for complete data 





RR GENERAL RADIO COMPANY — CAMBRIDGE, MASS. 





For tobacco processing Recovering solvent 


“SECURING — 


absolutely uniform 
product of 17% 


greater tensile 


S6eeetessen 
* 


strength!“ 


NEES aE Sin ogre irae 





Process control in chemical plant 
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In processing of plastics 
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In a rubber products past 


“STEPPING UP 


production 


100%” 


Our staff will welcome such an opportunity. Send 
for “A Revolutionary New Trend in Automatic Pro- 


cess Control.” ° 


Pras so it goes! One plant after another is reporting 
greater production, lower costs, time saved or other 
economies which now, for the first time Bristol’s 
System of Coordinated Process Control is making pos- 


sible. The results are admittedly startling! Above are shown a number of recent installations of Bristol’s 


A new trend in industry, Bristol’s System of Coordin- 
ated Process Control is applicable in an almost infinite 


variety of combinations to a wide diversification of 


processes and industries. What it may mean to you 
can only be developed through further discussion. 


THE BRISTOL COMPANY ¢« WATERBURY 


System of Coordinated Process Control. In addition to the 
equipment located at the points where processing takes place, 
each installation consists of a central master control station as 
shown, on which are mounted the instruments that auto- 
matically control with laboratory precision every detail in the 
operation of the complete process, no matter how intricate 


CONNECTICUT © Branch offices in principal cities 


BRISTOL’S SYSTEM 
of Coordinated Process Control 
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